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5-HT4 RECEPTOR ANTAGONISTS 

This invention relates to the use of compounds as 5-HT4 receptor 
antagonists in ihe treatment of gastrointestinal disorders, CNS disorders 
5 and/or cardiovascular disorders, and to certain novel compounds having 
5-HT4 receptor antagonist activity. 

European Journal of Pharmacology 146 (1988), 187-188, and Naunyn- 
Schmiedeberg's Arch. Pharmacol. (1989) 340:403-410, describe a non 
1 0 classical 5-hydroxytryptamine receptor, now designated the 5-HT4 

receptor, and that ICS 205-930, which is also a 5-HT3 receptor antagonist, 
acts as an antagonist at this receptor. 

PCT/GB91/00650 (SmithEline and Fi^nch Laboratories Limited) describes 
1 5 the use of cardiac 5-HT4 receptor antagonists in the treatment of atrial 
arrhythmias and stroke. 

Some 5-HT3 receptor antagonists have been disclosed as of potential use 
in the treatment of certain aspects of irritable bowel syndrome [see 
20 EP-A-189002 (Sandoz Limited) and EP-A-200444 (Beecham Group pJLc)]. 

5-HT3 receptor interactions which are of potential use in the treatment of 
IBS are those associated either with the visceral pain and abnormal 
perception of sensation aspects of this disease, or they are related to the 
25 ability of some 5-HT3 receptor antagonists to cause constipation in 
volunteers. 

Some 5-HT3 receptor antagonists have been disclosed as of potential use 
in the treatment of gastrointestinal disorders associated with upper gut 
30 motility [see EP*A-226266 (Glaxo Group Ltd.) and EP-A-189002 (Sandoz 
limited)]. 5-HT3 receptor antagonists are also weH known antiemetics, 
such as ondansetron, granisetron and tropisetron (see Drugs of the Future 
1989, J4 (9) p.875 - FD. King and G.J, Sanger), 

35 EP-A-189002 (Sandoz Limited) and EP-A-429984 (Nisshin Flour Milling 
Co., Ltd.) disclose compounds which are described as 5-HT3 receptor 
antagonists useful in the treatment of gastrointestinal disorders. 
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We have now discovered that certain of these -^P^^*^^^^/ 
compounds act as antagonists at 5-1114 receptoxs and are of potential use 
in the treatment of IBS or atrial arrhythmias and stroke. 

The compounds of the present invention also have a potential u^^^ 
treatment of CNS disorders such as anxiety and/or migrame. an the 
treatment of upper gut motility disorders and as antiemetics. 

When used herein, 'treatinenf includes prophylaxis as appropriate. 

The invention tiierefore provides the use of a compound of formula O) or a 
pharmaceuticaUy acceptable salt thereof: 



x-co-y-z 



wherein 

Xis a group of formula (a), (b) or (c): 



(D 




(a) 



(b) 



20 




(c) 



wo 93/03725 



PCT/GB92/01519 



-3- 

wherein 

L is N or CRs wherein Rg is hydrogen, Ci-g alkoxy, halogen, Ci^ alkyl or 

cyano; 
Q is NRi, CH2, O or S; 
5 WisCHorN; 

Rq^ is hydrogen, halo, Ci.g aSkyl^ amino, nitro or Ci.6 alkoxsr; 
I^j is hydrogen, halo, Ci-g alkyl or Ci.6 alkoxy; 

Rl is hydrogen, Ci.io alkyl, C2-6 alkenyl, aralkyl, C2.6 al^anoyl or C2-6 
alkanoyl C1.3 aJkyl; 
10 R2 is C alkoxy; and 

R3 is h3^ogen, chloro or fluoro; 

R4 is hydrogen,Ci.6 alkyl, amino optionally substituted by a C1.6 alkyl 

group, halo, hydroxy or Ci.g alkoxjr; 
R5 is hydrogen, halo, Ci.g alkyl, Ci.^ alkosy, nitro, amino or Ci^g 
15 alkyltfaio; and 

Rg is hydrogen, halo, C1.6 alkyl, Ci.g alkoxy or amino; 
Rc is hydrogen, C1.6 alko:^, halo or Ci^g alM^; 
YisOorNH; 

Z is of sub-formula (d) or (e): 



20 



(d) 



Rb 

-(CW (e) 

wherein 

nlisO, 1,2,3 or 4; n2 is 2, 3, 4 or 6; 
25 qisO, l,2or3; 

Rd is hydrogen, C1-12 alkyl or aralkyl; 
R7 and Rg are hydrogen or Ci^g alkyl; and 
R9 is hydrogen or Ci.iq alkyl; 

in the manufacture of a medicament for use as a 5-HT4 receptor 
30 antagonist. 
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C6. C7. ^" rg^^, i„dude methyl, ethyl n- and iscj^ 

BoitaUe values indudtag E and Z foims. 

A^l includes phenyl and naphthyi optionally " 
^satuenU selected from halo. Ci.6 alkyl and Ci.6 alW- 

Halo includes fluoro.chloro,bn>mo and iodo. 

V^enZUo^suh-ronnulaCd).^.^-^--^^^ 
is attached at the nitrogen atom and ni IS preteraoiyi 
,5 !^^dataca.b<matom,suchasthe4.positionwhenq.2. 

When Z is of sub-fonnula (e), v? is preferably 2, 3 or 4. 
Kg and R9 are preferably both alkyl. espedaJly one of Rg and R9 is C4 or 
20 larger alkyl. 

Specific values of Z of particular interest are as follows: 

""n^Bu (i) 





N 




00 




4Me"Bu C'v) 



also provides novel compounds within formula 0) with side 



The invention i 
chains (i),(ii),(ui) or (iv). 
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The invention also provides novel compounds within formula (D wherein 
X is of formula (a) wherein L is C-OCH3, C-CH3 or C- CI, in particular 
those wherein the side chain Z is of sub-formula (i), (ii), (iii) or (iv). 

5 Other values of Z of interest are described with reference to the Examples, 
such as those in Examples 19 onwards. In particular, the side c h ai n of 
foxmula (i) or (ii) is replaced by a corresponding side chain with an all^l 
or optionally substituted benzyl N-substituent and/or wherein the 4- 
piperidinyl group is replaced by 3-azetidinyl or 3-p3rrrolidinyl. 

10 

L in formula (a) is favourably C-H, C-CH3, C-Cl or C-OCH3. 
Q in formula (a) is favourably NRi, ustially NH or N-methyl. 
15 Ri is preferably hydrogen or a methyl or ethyl group* 
R2 is preferably meOxoxy. 
R4 is preferably amino. 

20 

R5 is preferably halo. 

Rg is preferably hydrogen. 

25 A substituent when halo is selected from fluoro, chloro, bromo and iodo, 
preferably chloro. Rj) when halo is preferably iodo. 

Y is preferably O. 

30 Particularly suitable examples of compounds of formula (1) include tiiose 
described in the Examples hereinafter and in Example 2 of EP-A-429984. 

The pharmaceutically acceptable salts of the compounds of the formula (I) 
include add addition salts with conventional adds such as hydrochloric^ 
35 hydrobromic, boric, phosphoric, sulphuric adds and pharmaceutically 
acceptable organic adds such as acetic, tartaric, maleic, dtric, succinic, 
benzoic, ascorbic, methanesulphonic, a-keto glutaric, a-glycerophosphoric, 
and glacose-l-phosphoric adds. 
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E^es of pharB^aceutically acceptaUe salts include 1^*^ 
deriv^ves rfthe compounds of fomula Q such as ""T^f 
itemised by compounds E^T wherein is 
« iwi „r C= , cvdoalkyl, and T is a radical coiresponding to an amon ofaa 

^if bLylandphenethyL Suitable «cample.ofTindudehaMe such as 
chloride, bromide and iodide. 
0 Examples ofpharmaceuticany acceptable salts also include internal salts 
Buch as N-oxides. 

The connH»mds of Oie formula (B, their pharmaceutically acceptable salts, 

(including .patemaiy deHvatives and N^xides) may also form 

5 pharmaceutically acceptable solvates, such as '•y'^l*^- '''"f . . 
Luded wherever a compound of formula O) or a salt thereof « her«n 



25 



referred to. 



5.HT4 receptor antagomst activity may be identified according to 
standard methods, such as those described heremafter. 

Examples of 5-^4 receptor antagonists indude ICS 205.930 
(tropisetron).whid.isdeBcribedintheabovement.onedpa^ 

and GB 2125398A. R 50 595 (Janssen). which is described m FR76530 and 
Eur.J. Pharmacol., 131 119-125 (1990). and SDZ 205-557 " 
described by KH. Buchheit and R. Gamse in Naunyn-Schmiedebeig s 
Arch. Pharmacol., MS (Suppl.), RlOl (1991). 

m one aspect, the compound of formula (D is a more potent antagonist at 
30 5.HT4 receptors than at 5.HT3 receptors. 

Preferably, the 5-HT4 receptor antagonist of formula a) is in substantiaUy 
pure pharmaceutically acceptable fonn. 

35 The compounds of fonnula tt) may be prepared as described ^ the 
aforementioned patent references, or by analogous methods thereto. 

compounds of the present invention are 5-HT4 receptor antagonists 



The 
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and it is thus believed may generally be used in the treatment or 
prophylaxis of gastrointestinal disorders, cardiovascular disorders and 
CNS disorders. 

6 They are of potential interest in the treatment of irritable bowel syndrome 
(IBS), in particular the diarrhoea aspects of IBS, i.e., these compounds 
block the ability of 5-HT to stimulate gut motility via activation of enteric 
neurones. In pnimgil models of IBS, this can be conveniently measured as 
a reduction of the rate of defaecation. They are also of potential use in the 
1 0 treatment of urinaiy incontinence which is often associated with IBS. 

They may also be of potential use in other gastrointestinal disorders, sudi 
as those associated with upper gut motility, and as antiemetics. In 
particular, they are of potential use in the treatment of the nausea and 
1 5 gastric symptoms of gastro-oesophageal reflux disease and dyspepsia. 
Antiemetic activity is determined in known animal models of 
Oytotoxic-agent/radiation induced emesis. 

Specific cardiac 5-HT4 receptor antagonists which prevent atrial 
20 fibrillation and other atrial arrhythmias associated with 5-HT, would also 
be expected to reduce occurrence of stroke (see A. J. Kaumann 1990, 
Naumyn-Schmiedeberg's Arch. Pharmacol. 342, 619-622, for appropriate 
animal test method), 

25 It is beheved that platelet-derived 5-HT induces atrial arrhsrthmias which 
encourage atrial fibriUation and atrial disorders are associated with 
symptomatic cerebral and sytemic embolism. Cerebral embolism is the 
most common cause of ischaemic stroke and the heart the most common 
source of embolic material. Of particular concern is the firequenQr of 

30 embolism associated with atrial fibrillation. 

Anxiolytic activity is likely to be effected via the hippocampus (Dumuis et 
al 1988, Mol Pharmacol., 34, 880-887). Activity may be demonstrated in 
standard flniiriQl models, the social interaction test and the X-maze test. 

35 

Migraine sufferers often undergo situations of anxiety and emotional 
stress that precede the appearance of headache (Sachs, 1985, Migraine, 
Pan Books, London). It has also been observed that during and within 48 
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hours of a migraine attack, cydic AMP levels are considerably increased 
in the cerebrospinal fluid (Welch et aU 1976. Headache 16, 160-167). It is 
beUeved that a migraine, including the prodomal phase and the associated 
increased levels of cycUc AMP are related to stiimalation of 5-HT4 
5 receptors, and hence that administration of a 5-HT4 antagonist is of 
potential benefit in reUeving a migraine attack. 

The invention also provides a 5-HT4 antagonist pharmaceutical 
composition conQ)rising a compound of formula (D. or a pharmaceutically 
1 0 acceptable salt thereof, and a pharmaceutically acceptable carrier. 

Such compositions are prepared by admixture and are usuaUy adapted for 
enteral such as oral, nasal or rectal, or parenteral administration, and as 
such may be in the form of tablets, capsules, oral Uquid preparations, 
1 5 powders, granules, lozenges, reconstitutable powders, nasal sprays, 
suppositries, injectable and infusable solutions or suspensions. 
Sublingual or transdermal administration is also envisaged. Orally 
administrable compositions are preferred, since they are more convenient 
for general use. 

20 

Tablets and capsules for oral administration are usually presented in a 
unit dose, and contain conventional exdpients such as binding agents, 
fillers, diluents, tabletting agents, lubricants, disintegrants, colourants, 
flavourings, and wetting agents. The tablets may be coated according to 
25 well known methods in the art, for example with an enteric coating. 

Suitable fillers for use include cellulose, mannitol, lactose and other 
similar agents. Suitable disintegrants include starch, 
polyvinylpolypyrroKdone and starch derivatives such as sodium starch 
30 glycollate. Suitable lubricants include, for example, magnesium stearate. 

Suitable pharmaceutically acceptable wetting agents indude sodium 
lauiyl sulphate. Oral Hquid preparations may be in the form of; for 
example, aqueous or oily suspensions, solutions, emulsions, syrups, or 
35 elixirs, or may be presented as a dry product for reconstitution with water 
or other suitable vehicle before use. Such Uquid preparations may contain 
conventional additives such as suspending agents, for example sorbitol, 
syrup, methyl cdlulose, gelatin, hydroxyethylcdlulose. 
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carboxymethylcellulose, aluminium stearate gel or hydrogenated edible 
fats, emulsifying agents, for example ledthin, sorbitan monooleate, or 
acacia; non-aqueous vehicles (which may include edible oils), for example, 
ahnond oil, fractionated coconut oil, oily esters such as esters of glycerine, 
5 propylene glycol, or ethyl alcohol; preservatives, for example methyl or 
propyl p-hydro3^benzoate or sorbic add, and if desired conventional 
flavouring or colouring agents. 

Oral liquid preparations are usually in the form of aqueous or oily 
10 suspensions, solutions, emulsions, syrups, or elixirs or are presented as a 
dry product for reconstitution with water or other suitable vehide before 
use. Such liquid preparations may contain conventional additives such as 
suspending agents, emulsifying agents, non-aqueous vehides (which may 
indude edible oils), preservatives, and flavouring or colouring agents. 

15 

The oral compositions may be prepared by conventional methods of 
blending, filling or tabletting. Repeated blending operatioz^ may be used 
to distribute the active agent throughout those compositions employing 
large, quantities of fillers. Such operations are, of courae, conventional in 
20 the art. 

For parenteral administration, fluid tmit dose forms are prepared 
containing a compound of the present invention and a sterile vehicle. The 
compoimd, depending on the vehicle and the concentration, can be either 

25 suspended or dissolved. Parenteral solutions are normally prepared by 
dissolving the compound in a vehicle and filter sterilising before filling 
into a suitable vial or ampoule and sealing. Advantageously, adjuvants 
such as a local anaesthetic, preservatives and buffering agents are also 
dissolved in the vehicle. To enhance the stability, the composition can be 

30 firozen afi;er filling into the vial and the water removed under vacuum. 

Parenteral suspeiLsions are prepared in substantially the same maimer 
except that the compotmd is suspended in ihe vehicle instead of being 
dissolved and sterilised by exposure of ethylene oxide before suspending 
35 in ihe sterile vehicle. Advantageously, a surfactant or wetting agent is 
included in the composition to &cilitate uniform distribution of the 
compound of the invention. 
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The invention further provides a method of treatment or prophylaxis of 
irritable bowel syndrome, gastro-oesophagal reflux disease, dyspepsia, 
atrial arrh3rthmias and stroke, anxiety and/or migraine in mammals, such 
as himians, which comprises the administration of an eflfective amount of 
5 a compound of the formula (D or a pharmaceutically acceptable salt 
thereof. 

An amount effective to treat the disorders hereinbefore described depends 
on the relative efficacies of the compounds to be administered, Hie nature 

1 0 and severity of the disorder being treated and the weight of the mammal. 
However, a unit dose for a 70 kg adult will normally contain 0.05 to 1000 
mg for example 0.5 to 600 mg, of the compotind. Unit doses may be 
administered once or more than once a day, for example, 2, 3 or 4 times a 
day, more usually 1 to 3 times a day, that is in the range of approximately 

1 5 0.0001 to 50 mg/kg/day, more usually 0.0002 to 25 mg/kg/day. 

No adverse toxicological effects are indicated within the aforementioned 
dosage ranges. 

20 The invention also provides a compound of formula (L) or a 

pharmaceutically acceptable salt thereof for use as an active therapeutic 
substance, in particular for use in the treatment of irritable bowel 
syndrome, gastro-oesophagal reflux disease, dyspepsia, atrial arrhythmias 
and stroke, anxiety and/or migraine. 

25 

The following Examples illustrate the preparation of compounds of 
formula (I); the following descriptions relate to the preparation of side 
ffhain (Z containing) intermediates. 



wo 93/03725 PCr/GB92/01519 

-11 - 
Thramnles 
X Y Z 

El (a), O CH2-(l-ethyl-4-piperidyl) 

L = CH, 



10 



Ra/Rb = H, 
QsNH. 

E2 (b),R6=H O (CH2)2-(l-pipeiidyl) 

R2 = OMe, 



B3 = H. 
R4 = NH2, 
15 E5 = CL 



(bXResH NH CH2-(l-ethyl-4-piperidyl) 

B2 = OMe, 

20 R4 = NH2, 

R5 = C1. 

£4 (b).R6=H O CH2-(l-butyl-4-piperidyl) 

R2 = OMe, 
25 R3 = H, 

R4 = NH2, 
R5 = CI. 

E5 (asE3) O . CH2-(l-butyl-4-piperidyl) 



30 



E6 (asEl) O CH2-(l-butyl-4-piperidyl) 
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E7 (c),* 

W = CH, 
JLc B 3-OMe 



O 



CH2-(l-butyl-4-piperidyl) 



E8 (c),* 
10 W-N 

E9 (c)** 
W«N 

15 £10 (a), 

L = N, 
Ra/Rb = H, 
QsNMe 

20 Ell (asEl) 

E12 (asEl) 



25 



E13 
E14 



30 



(as El) 
(a), 

L-CH, 
Ea = 5-Br. 
Rb = H 
Q = NH 



O 
O 
O 
O 



CH2-(l-buiyl-4-piperidyl) 



CH2-(l-butyl-4-piperidyl) 



CH2-(l-butyl-4-piperidyl) 



(CH2)2-(l-bomopiperidyl) 
(CH2)3-(l-piperidyl) 
(CH2)4-(1-Piperidyl) 
(CH2)2-(l-iaperidyl) 



35 



* 1-substituted 



**3-substituted 
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10 



15 



20 



25 



E15 (b), 

R2 = OMe, 
R3 = H, 

E16 (a), 

L = COGH3, 
Ra/Rb = H, 

E17 (a), 

LbCH, 
Ra/Rb«H, 

QbCH2 

E18 (a), 

L = CH, 
Ra/Rb = H, 
Q«S 

£19 (as £2) 

£20 (as £1) 



(CH2)2-(1-Pipeiidyl) 



(CH2)2-(l-piperidyl) 



(CEi2-(l>butyl-4-piperidyl) 



(CH2)2-(l-piperidyl) 



CH2-(l-butyl-3-pyrroKdinyl) 
CH2-{l-butyl-3-pyrroKdinyl) 



30 E21 (as £2) 



(CH2)2-(l-pen1^-3-pyTrolidiiqrl) 



35 



E22 (as £1) 
£23 (as £2) 



(CH2)2-(l-pentyl-3-pyrrolidinyl) 

CH2-(bexahydro-l-bu1yl-3> 
azepinyl) 
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5 E24 (as El) O CH2-(bexaliydro-l-bulyl-3- 

azepinyl) 

E25 (a6E2) O (CH2)2-(l-butyl-3-piperidyl) 

10 E26 (as El) O (CH2)2-(l-butyl.3.piperidyl) 

E27 (asE2) O (CH2>2-0.'hntyl'2-pipeiidyl) 

E28 (asE2) O CH2-(l-butyl-3-piperidyl) 

15 

E29 (as El) O CH2-(l-butyl-3-piperidyl) 

E30 (asE2) O l-bu1yl-4.piperidyl 

20 E31 (asE2) O CH2-(l-butyl-l,2,5,6- 

tetrahydropyridyl) 

E32 (a), O (i) 
L = CH, 

25 Ra^b = 

QsNEt 

ESS (a). O (i) 
L = CH, 

30 Ra^b = H, 

Q=NCH3 

E34 (asE33) O (ii) 

35 E35 (a8E2) O CH2-(l-butyl-3-a2etidinyl) 
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10 



15 



E36 (a). 

L = C-CHs 

E37 (a), 

Ls=C-Cl 
Ra/Rb = H, 
Q = NCH3 

ESS (a), 

L = C-OCH3 
Ra/Rb = H, 

Q = NH 

E39 (a), 

L = C-H 
Ra/Rb = H, 
Q=NH 

E40 (a), 

Ra/Rb«H 



30 E41 (asE36) 



20 



25 



35 



E42 



(b). R6=H 
R2=0Me, 

B4SNH2 



TCxamples (contd.) 



Y 
O 



NH 



NH 



CH2-(l-butyl-4-piperidyl) 



CH2-(l-butyl-4-pipeiidyl) 



CH2-(l-butyl-4-piperidyl) 



CH2-(l-butyl-4-piperidyl) 



CH2-(l-butyl-4-piperidyl) 



(CH2)-(l-piperidyl) 
(i) 
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Description 1 (intermediates for Examples 19 and 20) 
a) i-Butyl-S-carbomethoaypyrrolid-S-one 

5 To a cooled solution of butylamine (9.4 ml) in methanol (10 ml) was added, 
dropwise, dimethyl itaconate (15g). The reaction mizture was stirred at 
room temperature overnight. The solvent was evaporated under reduced 
pressure to afford crude l-butyl-3-caibomethoiqr-pyrrolidin-5-one (17.9g). 

10 b) l-Butyl-S-hydroxymethylpyrroKdine 

To a stirred slurry of Ethium alumixtiuzn hy^de (4.29g) in diethyl ether 
(70 ml) was added l-buiyl-3-carbomethoxypyrrolid-5-one (lOg) in diethyl 
ether (20 ml). The reaction mixture has maintained at reflux for 3h under 

15 a nitrogen atmosphere, and stirring continued overnight at room 

temperature. The mixture was cooled and water (4 ml), 10% aqueous 
NaOH (6 ml) and water (8 ml) were added sequentially. Dietiiyl ether 
was added and the mixture stirred for lb. The resultant precipitate was 
removed by filtration through keiselgubr and the filtrate concentrated 

20 under reduced presstire. Distillation at reduced pressure gave pure 1- 
butyl-3-hydroxymethylpyrrolidine (Dl) (5.13g). 

iH NME (CDCns) 250 MHz & 3.69 (dd, IH), 3.51 (dd, IH), 2.80 (dt, IH), 
2.64 (dd. lH).-2.24-2.53 (m, 5H), 1.92-2.07 (m, IH). 1.60-1.73 (m, IH), 
25 1.26-1.55 (m, 4H), 0.92 (t, 3H). 

Description 2 (intermediate for Examples 21 and 22) 

30 a) Following the procedures outlined in Description 1, the following 

compound was obtained: 

l-pentyl-3-hydroxymethylpyrrolidine 

35 b) S-Chloromethyl-l-pentylpyrrolidine (6.54g) in chloroform (10 ml) 

was saturated with hydrogen chloride and the mixture heated to reflux. A 
solution of tbionyl chloride (5.6 ml) in chloroform (10 ml) was added 
dropwise and stirring continued for Ih. The reaction mixture was cooled 
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to room temperature and stirring continued overnight. The reaction 
mixture was concentrated to half-volume and azeotroped with ethanol (2 x 
10 ml). The residue was diluted with water and extracted with diethyl 
ether. The aqueous phase was basified with 50% aqueous sodium 
5 hydroxide and extracted with diethyl ether. The organic phase was 
washed with water, dried (Na2S04) and concentrated in vacuo to afford 
an oil. Distillation imder reduced pressure gave pure 3-chloromethyM- 
pentylpyrrolidine (5.79g). 

10 A stirred solution of 3-chloromethyH-pentyl pyrrolidine (5.415g), 

tricaprylmethyl ammonium chloride (375 mg), and sodium cyanide (7.25g) 
in water (12.5 ml) was heated at lOO^C for 24h. The reaction mixture 
was cooled to room temperature and extracted with ethyl acetate. The 
organic phase was washed with water, dried (Na2S04) and concentrated 

15 in vacuo to afiford crude S-cyanomethyl-l-pentylpjnrrolidine (5.04g). 

d) A solution of 3-(7anomethyl-l-pentylpyrrolidine (2.982g) in 
methanolic HCl (60 ml) was allowed to stand at room temperature for 16h. 
The solvent was removed under reduced pressure, the residue diluted 

20 with water, basified with aqueous sodium hydroxide solution and 

extracted with diethyl ether. The oiganic phase was washed with water, 
dried (Na2S04) filtered and concentrated in vacuo to afiEbrd crude methyl 
3-(l-pentyl pyrroHdino) acetate. Distillation imder reduced pressure 
(lOO^C at 0.2'mm Hg) gave title compound (2.13g). 

25 . 

e) To a suspension of hthium aluminiimi hydride (0.7g) in diethyl 
ether (40 ml) was added methyl 3-(l-pentyl pyrrolidino) acetate (1.967g) 
under a nitrogen atmosphere. The mixture was heated to reflux and 
stirring continued for 4h. The reaction mixture was cooled to room 

30 temperature and stirring continued overnight. Water (5 ml) was added 
dropwise and the resultant precipitate removed by filtration and washed 
with dichloromethane. The combined organic filtrate was concentrated in 
vacuo to afford an oil. Distillation under reduced pressure (ISO^C / 1.0 
mm Hg) gave pure 3-hydroxyethyl-l-pen1ylpyrrolidine (D2) (1.48g). 

35 

iH NMR (250 MHz) (CDCI3) 8: 4.18-4.41 (s, IH), 3.52-3.73 (m, 2H), 2.76- 
2.85 (m, IH), 2.33-2.52 (m, 6H), 1.92-2.08 (m, IH), 1.45-1.80 (m, 5H), 1.22- 
1.38 (m, 4H), 0.88 (t,3H). 
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Descriptiozi 3 (intermediate for Examples 23 and 24) 

a) Hexaliydro-l-butyl-azepin-2-one 

5 To a solution of hexahydro-lH-azepin-2.one (lOg) in diy THF (300 ml) was 
added potassium tert-butoxide (9.86g). The reaction mixture was heated 
to reflux. l-Bromobutane (9-45 ml) was added after Ih. Stirring was 
continued for 2h. The reaction mixture was cooled to room temperature 
and water (10 ml) added. The solvent was concentrated under reduced 
1 0 pressure and the residue dissolved in ethyl acetate (250 ml) and washed 
with biine. The organic phase was dried (Na2S04) filtered and 
concentrated in vacuo to afford an oil. 

KugelrShr distillation afforded pure title compound (12.0g). 

15 

b) Hexahydro-l-butyl-3-carboxyazepin-2-one 

To a solution of hexahydro-l-butylazepin-2-one (6.0g) in diy THF (30 ml) 
was added lithium diisopropylamide in cydohexane (1.5M, 23.3 ml) at 

20 OOC. Stirring was continued at ambient temperature far 30 min. CO2 
pellets was added to the reaction mixture which were subsequently 
poured into ice-water (200 ml). The TEIF was concentrated in vacuo and 
the aqueous phase aOjusted to pH2 with 6N HCa. The aqueous phase was 
extracted with chloroform (4 x 200 ml) and the combined organic extracts 

25 were dried (Na2S04), filtered and concentrated in vacuo to afford an ofl. 
Flash chromatography oh silica using chloroform and ethanol as the 
eluant gave pure title compound (1.90g). 

c) Hexahydro-l-butyl-3-hydroxymethylazepine 

30 

To a sluny of Kthium aluminium hydride (l.OSg) in THF (50 ml) was 
added a solution of hexahydro-l-butyl 3-carboxyl azepin-2-one (1.90g) in 
THF (50 ml) under a nitrogen atmosphere. Stirring was continued at 
ambient temperature for 70h. The reaction mixture was heated to reflux 
35 for 5h, cooled and quenched by the sequential addition of water (1 ml), 
10% aqueous NaOH (1V6 ml) and water (2i6 ml). Stirring was contmued at 
room temperature for Ih. The resultant precipitate was removed by 
filtration and the filtrate concentrated in vacuo to afford an ofl. 
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Kughlerohr distillation gave pure title compound (D3) (0.76g). 

iH NMR (CDCas) 250 MHz 8: 4.71 (m, IH), 3.81 (dd, IH), 3.49-3.57 (m, 
IH). 2.70-2.85 (m, 3H), 2.43 (dt, 2H), 2.07-2.30 (m, IH), 1.41-1.90 (m, 9H). 
5 1.22-1.37 (m, 2H), 0.92 (t, 3H). 



Description 4 (intermediate for Examples 25 and 26) 

10 a) Ethyl l-butyl-3-pyridylacetate iodide 

To a cooled solution of ethyl S-pjnidylacetate (12g) in acetone (50 ml) was 
added 1-iodobutane (12.90 ml). The reaction nuxture was stirred at room 
temperature overnight and then heated to reflux. The reaction mixture 
1 5 was cooled to room temperature and diethyl ether was added. Stirring 
was continued for 15 nun. The resultant precipitate was removed by 
filtration and dried to afford crude title compound (23.76g). 

b) Eihyl-l-bu<yl-3-piperidyla€5etate 

20 

A solution of ethyl l-butyl-3-p3nddylacetate iodide (21g) in ethanol was 
hydrogenated over Pt02 (2g) at atmospheric pressure and room 
temperature. The catalyst was removed by filtration through keiselguhr 
and the filtrate concentrated in vacuo. The residue was dissolved in 
25 water, basified from K2CO3 and extracted with chloroform. The organic 
phase was dried (Na2S04) filtered and concentrated in vacuo to afford 
ethyl l-butyl-3-piperidylacetate (13.6g) as an oil. 

c) l^Bufyl-3-piperidyletlianol 

30 

To a slurry of lithium aluminium hydride (3.51g) in diethyl ether (50 ml) 
was added, dropwise, a solution of ethyl l-bu1yl-3-piperidyl acetate (7.0g) 
in diethyl ether (50 ml) at O^C under a nitrogen atmosphere. Stirring was 
continued at ambient temperature for 60h. The reaction mixture was 
35 cooled to O^C and treated sequentially with water (3.5 ml), 10% aqueous 
NaOH (5.2 ml) and water (8.7 ml). Stirring was continued for Ih. The 
inredpitate was removed by filtration through Keiselguhr and the filtrate 
evaporated under reduced pressure to afford crude product. Vacuum 
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distdllation gave pure title compoxand (D4) (4.0g). 

IH NMR (CDCI3) 250 MHz 6: 3.59-3.77 (m, 2H), 2.64-2.69 (m, 2H), 2.23- 
2.35 (m, 2H), 2.11-1.96 (m, IH). 1.40-1.88 (m. 9H), 1.22-1.38 (m, 2H), 0.98- 
5 1.14 (m, IH), 0.92 (t, 3H). 

MH+ 186 

1 0 Descriptiozi 5 (intermediate for Example 27) 

a) Ethyl l-bn<yl-2-piperidylacetate 

To a solution of ethyl lH-piperidyl-2-acetate (8.3g) in ethanol (100 ml) was 
15 added potassium carbonate (14.35g) and 1-bromo butane (11.7 ml). The 
reaction mixture was heated to reflux overnight. The reaction mixture 
was cooled to room temperature and filtered through keiselguhr. The 
filtrate was evaporated under reduced pressure to afford an oil. Flash 
chromatography on siHca eluting with chloroform and ethanol gave pure 
20 title compound (5.85g). 

b) l-Bulyl-2-piperidyIethanol 

Following tiie procedure outlined in Description 4c), ethyl l-butyI-2- 
25 piperidyl acetate (4.44g) gave the title compound as an oil after kugelrohr 
distillation (2.27g). 

1h NMR CCBCls) 250 MHz 6: 5.45 (m, IH), 3.82-3.94 (m, IH), 3.70-3.80 
(m. IH), 3.00-3.09 (m, IH), 2.73-2.85 (m, IH), 2.61-2.72 (m, IH), 2.40-2.52 
30 (m. IH), 2.21-2.34 (m, IH). 1.81-1.96 (m, IH), 1.23-1.75 (m, IIH), 0.90 (t, 
3H). 

MH+ 186 



35 
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Description 6 (Intermediate for Example 28) 

a) Ethyl-l-butyl-S-pipeiidyl carboagrlate 

5 Following the procedure outlined in description 5a), ethyl-lH-piperidyl 3- 
carboxylate (15.7g) gave title compound (17.1g). 

b) l-Buiyl-S-piperidylmethanol 

1 0 Following ihe procedure outlined in Description 5b), ethyl 1-butyl -3- 
piperidyl carboxylate (17.1g) gave 1-butyl 3-piperidinyl methanol (D6) 
(3.9g). 

iH NMR (250 MHz) (CDCI3) 6: 3.38-3.53 (m, 2H), 2.82-3.03 (m, 2H), 
15 2.23-2.34 (m, 2H), 1.98-2.02 (m, IH), 1.36-1.97 (m, 8H), 1.22-1.35 (m, 2H), 
0.92 (t,3H). 

Description 7 (intermediate for Example 30) 

20 

a) Dimethyl-2» 2'-bu<yIiminodietbanoate 

Methyl acrylate (11.78g) was added dropwise to n-butylamine (5g), at O^C. 
The reaction mixture was heated to reflux for 24h. The reaction mixture 
25 was cooled to room temperature, diluted with ethyl acetate and washed 
with water (3x). The organic phase was dried (Na2S04), filtered and 
concentrated under reduced pressure to aSbrd an oil. Purification by 
kugelrohr distillation gave the title compound (9.95g). 

30 b) l-Butyl-4-piperidone 

Potassium tert-butoxide (6.82g) was added to a solution of dimethyl-2,2 - 
butyl iminodiethanoate (9.95g) in diethyl ether under a nitrogen 
atmosphere. The reaction mixture was stirred at room temperature 
35 overnight. The mixture was extracted into SN HCl (100 ml) and heated 
under reflux for 2h. The reaction mixture was cooled to room temperature 
and evaporated under reduced pressure. The residue was basified with 
K2CO3 and extracted with ethyl acetate. The organic phase was dried 
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(Na2S04) filtered and concentrated in vacuo. Flash chromatography on 
silica tising ethyl acetate as the eluant gave pure l-bu1yl-4-piperidone 
(3.68g). 



5 c) l-Butyl-4-piperidol 

To a slurry of lithium aluminium hydride (0.96g) in diethyl ether (50 ml) 
was added l-butyl-4-piperidinone (2.6g) in diethyl ether (50 ml), at O^C 
under a nitrogen atmosphere. The reaction nuzture was stirred overnight 

10 at ambient temperatm:«, cooled to O^C and treated sequentially vnih 

water (1.0 ml), 10% NaOH (1.4 ml) and water (2.4 ml). The mixture was 
stirred at ambient temperature for Ih and the precipitate removed by 
filtration through keiselguhr. The filtrate was concentrated under 
reduced pressure to afford an oil. Purification by vacuum distillation gave 

15 l-butyl-4-piperidol CD7) (1.98g). 

iH NMR (CDCI3) 250 MHz 5: 3.61-3.74 (m,l H), 2.71-2.82 (m, 2H), 2.26- 
2.34 (m, 2H), 2.04-2.18 (m, 2H). 1.82-1.96 (m. 3H), 1.38-1.67 (m, 4H), 1.22- 
1.37 (m, 2H), 0.9 (t, 3H). 

20 



Description 8 (intermediate for Example 31) 

a) Ethyl l-bntyl-4-pyridyl carbos^late iodide 

25 

Following the procedure outlined in Description 4a), ethyl 4-pyiidine 
carbozylate (lOg) gave the title omipound (22.2g). 

b) Ethyl 2-bntyl-(l A6»6)-tetrahydropiperidyl-4-carboxylate 

30 

To a STispension of sodium borohydride (4.6g) in ethanol (300 ml), at O^C, 
was added ethyl l-butyl-4-pyridyl carboxylate iodide (lOg) under an 
atmosphere of nitrogen. The reaction mixtizre was stirred for 2h at 
ambient temperautre. The mixture was poured into water and the solvent 
35 concentrated imder reduced pressure. The residue was extracted into 
chloroform and the organic phase dried (Na2S04), filtered and 
concentrated to a£ford an oil. Flash diromatography on silica using 
chlorofoxxn and ethanol as eluant gave pure title compound (2.59g). 
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c) l.Butyl-(l^,5,6)-tetrahydropiperidyl-4-methanol 

Following the procedure outlined in Description 4c), ethyl 1-butyl- 
5 (1,2,5,6)- tetrahydropiperidyl-4-carboxylate (2g) gave pure title compound 
(D8) (630 mgX 

iH NMR (CDCI3) 250 MHz 5: 5.59 (s, IH), 3.92 (s, 2H). 2.95 (s, 2H), 2.69 
(t,2H), 2.35 -2.50 (m, 2H), 2.10-2.20 (m, 2H), 1.25-1.60 (m, 6H), 0.92 (t, 
10 3H). 

.M+ 169 

1 5 Description 9 (intermediate for Example 35) 

a) l-Beiizyl-4-cIiloro-3-hydroxybu^lamine 

To a solution of epichlorohydrin (ISOml) in cydohexane (U) was added 
20 benzylamine (240ml). The reaction mixture was stirred at room 

temperature for 24h. The precipitate was removed by fillxation, washed 
with petrol (bp 60-80<>C) and dried (327.7g) 

b) l-Benzyl-3-trimethyIsiloxyazetidine 

25 

To a solution of imidazole (112g) and triethyl amine (825ml) in 
acetonitrile (1.51) was added, dropwise chlorotrimethylsilane (203ml) at - 
50c under nitrogen. Stirring was continued at room temperature for 
1 V2h. l-benzyl-4-chloro-3-hydroxybutylamine (310g) was added to the 

30 reaction and the resulting.mixture heated to reflux for 72h, with vigorous 
stirring. The mixture was cooled to room temperature, toluene (21) was 
added and the mixture left to stand overnight. The precipitate was 
removed by filtration, slurried in petrol (bp 60-80^0) (21) and washed with 
water (20()ml). The filtrate was concentrated in vacuo and the residue 

35 partitioned between water and petrol (bp 60-80^C) (U). The organic 
layers were dried (MgS04), filtered and concentrated in vacuo to afford 
an oil. Purification by vacuum distillation gave l-benzyl-3-trimethyl8ilo^ 
azetidine (130g) as a colourless oil. 
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c) l-Benzyl-S-hydroxyazetidiiie 

A solution of l-benzyl-S-trimethylsfloxyazetidine (89g) in cHClAirater 
(53/350ml) was stirred vigoroiisly at room temperature for lOmin. The 
5 mixture was basified with K2CO3 and extracted with diethyl ether. The 
ethereal extracts were dried (MgS04), filtered and concentrated in vacuo 
to afford l-benzyl-3-hydro3Eyazetidine (59.6g) as a white solid. 

d) l-Benzyl-S-cyanoazetidine 

10 

To a stirred solution of l-benzyl-3-hydroxyazetidine (83. Ig) and 
triethylamine (71ml) in toluene (610ml) and triethylamine (71ml) was 
added, dropwise, over 20min methane sulphonyl chloride (39.5ml). 
During addition the internal temperature was maintained between 0 and 

1 5 50c. On completion of addition stirring was continued for a fiirther 
SOnrbo. Water (20ml) was added to the reaction mixture and the 
separated toluene layer removed. The aqueous layer was further 
extracted with toluene (2xl00ml). The organic extracts were combined 
and washed with brine. The organic phase was treated with Adogen 464 

20 (25g) and a solution ofsodium cyanide (29.5g) in water (173nil). The 
reaction mixture was heated to reflux for 1 V2h and allowed to cool to 
room temperature. The mixture was transferred to a separately funnel 
and ihe aqueous layer removed. The oz^anic phase was washed with 
water (3x200ml) and brine (200ml), dried (MgS04), filtered, and 

25 concentrated in wocKO, Distillation of the residue gave pure l-benzyl-3- 
cyanoazetidine (62.9g). 

e) Methyl l-benzyl-S-azetidinyl carbozylate 

30 To a solution of l-benzyl-S-pyanoazetidine (lOg) in methanol (40ml) was 
added CH2SO4 (35ml), dropwise, so as to maintain the reaction at a 
mfl-rimnm 550C. The reaction mixture was heated to 8OOC for 2h, cooled 
to r.t. and poured into ice (240g). The mixture was basified with aq. 
ammonia and extaracted into dichlorometihane. The organic phase was 

35 washed with water, dried (Na2S04), filtered and concentrated in vacuo to 
afford crude title compound (lO.lBg). 
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f) MeUiyl-lH-S-azetidiiiyl carbozylate acetate 

A solution of meHiyl l-benzyl-S-azetidinyl carboxylate (5.45g) in ethanol 
(lOQml) and acetic add (6ml) was hydrogenated over 10% Pd/C at SOpsi 
5 and 50^0 for 6h. The catalyst was removed by filtration through 

keiselguhr and the filtrate concentrated in vacuo to a£fozid methyl l-H-3- 
azetidinyl carboxylate acetate (3.65g). 

S) Methyl l-butyryl-3-azetidiiiyl carboxylate 

10 

To a solution of methyl l-H-3-azetidinyl carbojgrlate acetate (2.80g) and 
triethylamine (4.6ml) in dichloromethane (60ml) was added, dropwise, 
butyryl chloride (1.6ml). The reaction mixture was stirred at ambient 
temperature for 70h. The mixture was weished with water and Hie 
1 5 organic phase dried (Na2S04), filtered and concentrated under reduced 
pressure to afford crude methyl l-bu1yryl-3-azetidinyl carbosgrlate (2.60g). 

h) l-Butyl-S-hydroxymetlqrlazetidine 

20 To a solution of Lithium almninium hydride (2.20g) in diy THF (25ml) 
was added a solution of methyl l-butyryl-3-azetidinyl carboxylate (3.60g) 
in dry THF, at QOC, under a nitrogen atmosphere. The reaction mixture 
was stirred at ambient temperature ovemi^t. The reaction was 
quenched by sequential addition of water (2V2ml), 10% aq. NaOH (4ml) 

25 and water (5ml). Diethyl ether (20ml) was added and stirring continued 
for Ih. The precipitate was removed by filtration through Keiselguhr and 
the filtrate concentrated in vacuo to a£ford an oil. Kughlerohr distillation 
afforded pure titie compound (D9) (l.lg). 

30 iH NMR 250MHz {CDCiz)* S: 3.67 (d,2H), 3.23-3.47 (m,2H), 2.97-3.08 
(m,2H), 2.55-2.68 (m,lH), 2.35-2.7 (m,2H), 1.27-1.38 (m,4H), 0.86-0.98 
(m,3H),MH+144 



9303725A1_L> 



wo 93/03725 



PCr/GB92/01519 



-26- 

Description 10 (intermediate for Example 4) 
l-Butyl-4-piperidmemetlianol 

A mixture of ethyl isonipecotate (31.4g, 0.2mole), K2CO3 (54g, 0.4mole) 
and nBuBr (27.4g. 0.2mole) in EtOH (400ml) was stirred under reflux for 
3 hours. The reaction mixture was aHowed to cool, filtered through 
keiselguhr and the filtrate concentrated to give a pale yellow oiL This was 
dissolved in dry Et20 (200ml) and added dropwise to a suspension of 
LiAIH4 (20g, 0.26mole) in dry Et20. The reaction mixture was stirred at 
room temperature overnight then cooled in an ice bath. Water (20ml) was 
carefimy added, followed by 20% aq. NaOH (20ml), followed by water 
(60ml). The mixture was stirred at room temperature for 30 minutes then 
filtered through keiselguhr. The filtrate was concentrated in vacuo to give 
a colourless oil (25.0g). 



iNMR 260MHz (CDCI3) 



5: 3.48(d,2H), 2.93-2.99(bd.2H), 1.18.2.4(m,14H), 0.9(t,3H) 
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Preparation of Intermediate Acid for Example 3 

a) Methyl-4-acetamido-5-chloro-2-methoxyben2oate (10.9g) was 
dissolved in chloroform (40 ml), cooled to -10 C under nitrogen. A three 

5 molar excess of taifluoromethyl hypofluorite was slowly bubbled through 
the stirred^ cooled solution for 6 hours. A slow positive nitrogen stream 
was maintained throughout the reaction. After warming to room 
temperature and thoroughly purging with nitrogen, the chloroform was 
removed in vacuo. 

10 

The residue was chromatographed on silica using chloroform with 
increasing amounts of methanol as eluant. Methyl-4-acetamido-5-chloro- 
3-fluoro-2-methoxybenzoate was isolated as an off white solid. 

15 iH NMR (CDCI3) 250MHz; S: 7.64 (d, IH), 7.37 (bs, IH), 3.98 (bs, 3H), 3.9 
(s, 3H), 2.2 (s, 3H) 

b) Me1^yl-4^acetamido-5-ch]oro-3-fluoro-2-metho^benzoate (1.89g) 
in 25 ml ethanol was treated with a solution of sodium hydroxide (1.15g) 

.20 in 15 ml water. The mixture was heated under reflux for 16 hours then 
cooled. The solvent was removed in vacuo and the residue acidified. The 
precipitated solid was collected by filtration to give 1.48g of 4-amino-5- 
chloro-3-fluoro-2-methoxybenzoic add. - 

25 iH NMR CDMSO) 250MHz; 8: 7.49 (d, IH), 6.19 (bs, 2H), 3.80 (s, 3H) 
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Example 1 

(l.Ethyl-4-piperidyl)methyMH-mdole-3-carboxylate (El) 

5 A suspension of indole-3-carboxylic add (500 mg, 0.003 mole) in 

dichloromethane (50 ml) was treated with oxalyl chloride (0.635, 0.005 
mole) and two drops of dimethylformamide. The mixture was stirred at 
room temperature for one and a half hours then the solvent was removed 
in vacuo. The residue was redissolved in dichloromethane (50 ml) and a 

1 0 solution of triethjdamine (612 mg, 0.006 mole) and l-ethyl-4- 

hydroxymethylpipeiidine (430 mg, 0.003 mole) in dichloromethane (20 ml) 
was added dropwise. The reaction mixture was stirred at room 
temperature overnight then washed with aqueous potassium carbonate 
solution and water, dried and concentrated to give a gummy solid which 

1 5 was purified by column chromatography on silica gel using chloroform 
96%, meliianol 5% as eluant to give a white solid 405 mg, mp 135-60C. 

iH NMR (250MHz) CDCI3; 5: 10.08 (bs, IH), 8.10 - 8.20 (m, IH), 7.76 (d, 
IH). 7.35 - 7.45 (m, IH), 7.20 - 7.28 (m, 2H), 4.20 (d, 2H), 3.0-3.12 (bd, 
20 2H), 2.5 (dd, 2H), 1.4-2.10 (m, 7H), 1.10 (t. 3H). 



Example 2 

25 4-Amino-5-cdiloro-2-methoxy-(2-{l-piperidyl)ethyI)benzoate (E2) 

A solution of 4-amino-3-chloro-2-methoxybenzoic acid (2.0 Ig, 0.01 mole) in 
acetonitrile (30 ml) was treated with bis-carbonyldiimidazole (1.62g, 0.01 
mole) and the mixture was stirred at room temperature for one and a half 
30 houxs. The solvent was removed inuocMo to leave the crude imidazolide. 

A solution of l-(2-hydroxyethyl)piperidine (1.29g, 0,01 mole) in dry THF 
(10 ml) under an atmosphere of nitrogen, was cooled in an ice bath, n- 
Butyllithixmi (6.25 ml of 1.6M solution in hexane) was added dropwise 
35 and the resulting solution stirred at OOC for IS minutes. 

The imidazolide was dissolved in dry THF (20 ml) and the resulting 
solution added dropwise to the solution of the lithium alkoxide at O^C. 
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The reaction mixture was allowed to warm to room temperature and was 
stirred for 3 hours. The solvent was removed in vacuo and the residue 
partitioned between chloroform and water. The chloroform was separated, 
washed several times with water, dried and concentrated to give a white 
5 solid (recrystalKsed from ether/petroleum ether) yield 2.6g, mp 135-6^0. 

iHNMR (250MHz) CDCI3; 8: 7.82 (s, IH), 6.30 (s, IH), 4.48 (bs, 2H), 4.38 
(t, 2H), 3.82 (s, 3H), 2.72 (t, 2H), 2.45-2.55 (m, 4H), 1.52-1.66 (m, 4H). 
1.40-1.50 (m, 2H). 

10 

Example 3 

4-Aniino-5-cliloro-3-fluoro-2-methozy-(l-ethyl-4- 
15 piperidyDmethylbenzamide (E3) 

A solution of 4-amino-5-chloro-3-fluoro-2-methoxybenzoic acid (210mg, 
0.001 mole) in acetonitrOe (15ml) was treated with bis* 
carbonyldiimidazole (162mg, 0.001 mole). The mixture was stirred at 
20 room temperature for one and a half hours. 

A solution of l-ethyl-4-aminomethylpiperidine (142 mg, 0.001 mole) in 
acetonitrile (10 ml) was added dropwise and the reaction mixture was 
stirred at room temperature for 3 hours. 

25 

The solvent was removed in vacuo and the residue partitioned between 
chloroform and water. The chloroform layer was removed, washed several 
times with water, dried and concentrated to give a beige solid which was 
converted to the hydrochloride salt, 110 mg, mp 208-9^0. 

30 

iH NMR (250 MHz) CDCI3 (free base); 5: 7.82 (d, IH), 7.65-7.75 (bt, IH), 
4.30 (bs, 2H), 4.40 (s, 3H), 3.25 (t, 2H), 2.82-2.95 Obd, 2H), 2.28-2.38 (dd, 
2H), 1.10-1.90 (m. 7H), 1.0 (t, 3H). 

35 



9303725A1_L> 
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Example 4 

4.A2mno.5-chloro-2-methoxy-(l.butyl-4-piperidyl)methylbeiizoate 

(E4) 

5 

The title compotind was prepared from 4-a2mno-5-chloro-2- 
methosybenzoic add and l-butyl-4-pipeiidinemethanol by the method 
described for Example 2. It was isolated as a white solid, mp 52-53°C. 

1 0 iH NMR (250 MHz) CDCI3; 8: 7.80 (s. IH). 6.28 (s, IH). 4.42 (bs, 2H), 4.10 
(d, 2H), 3.85 (s, 3H), 2.92-3.02 (bd, 2H), 2.35 (m, 2H). 1.20-2.02 (m. IIH), 
0.92 (t, 3H). 



15 Examples 

4-Amino-6-chloro-3-fluoro-2-methoxy-(l-butyl-4-piperidyl)methyl 
benzoate (£5) 

20 The title compound was prepared from 4-amino-5-chloro-3-fluoro-2- 
methoxybenzoic add and l-butyl-4-piperidinemethanol by the method 
described for Example 2. It was isolated as a colourless gum and 
converted to the hydrochloride salt, mp-195-70C. 

25 VEL NMR (250 MHz) CDCI3 (free base); 5: 7.62 (d, IH), 4.45 (bs, 2H). 4.12 
(d, 2H), 3.90 (s. 3H), 2.92-3.15 (bd, 2H), 2.28-2.38 (m, 2H), 1.20-2.00 (m, 
IIH), 0.90 (t, 3H). 



30 Example 6 

(l.Butyl-4-piperidyl)methyl- lH-indole-3-carboxylate (EG) 

A suspension of indole-S-carbojcylic add (500mg, 0.003 mole) in 
35 dichloromethane (50 ml) was treated with oxalyl chloride (0.635g, 0.005 
mole) and two drops of dimethylformamide. The mixture was stirred at 
room temperature for one and a half hours then the solvent was removed 
in vacuo to leave the add chloride. 
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A solution of l-butyl-4-piperidinemetlianol (513 mg, 0.003 mole) in dry 
THF (10 ml) under an atmosphere of nitrogen, was cooled in an ice bath. 
n-Butyllithium (1.88 ml of 1.6m solution in hexane) was added dropwise 
5 and the resulting solution stirred at O^C for 15 minutes. 

The add chloride was dissolved in dry THF (20 ml) and the solution added 
dropwise to the solution of the lithium alkoxide at O^C. 

1 0 The reaction mixture was allowed to warm to room temperature and was 
stirred for 3 hours. The solvent was removed in vacuo and the residue 
partitioned between chloroform and water. The chloroform was separated, 
washed several times with water, dried and concentrated to give a pale 
brown gum. 

15 

iH NMR (250 MHz) CDCIq; 5: 9.90 (bs, IH), 8.10-8.18 (m, IH). 7.78 (d, 
IH), 7.37-7.46 (m, IH), 7.16-7.28 (m, 2H), 4.19 (d, 2H), 3.05-3.15 (bd, 2H). 
2.40-2.49 (m, 2H), 1.20-2.18 (m, IIH), 0.90(t» 3H). 

20 

Example 7 

3-Methosy-2-(l-bu<yl-4-piperidyl)methylnaphtiioate (E7) 

25 The title compound was prepared from 3-methoxy-2-naphthoic acid and 1- 
bu1yl-4-piperidinemethanol by the method described for Example 2. It 
was isolated as a pink solid MP 65-6°C. 

iR NMR (250 MHz) CDCIq; 5: 8.28 (s, IH). 7.84 (d, IH), 7.75 (d, IH), 7.51 
30 (t, IH), 7.37 (t, IH), 7.19 (s, IH), 4.22 (d, 2H), 3.98 (s, 3H), 3.00 (bd, 2H), 
2.32-2.40 (m, 2H), 1.24-2.03 (m, IIH), 0.92 (t, 3H). 



BNSDOCID: <WO 9303725A1_L> 
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Ezample 8 

(l.Butyl-4-piperidyl)methyl-isoquinoline-l-carboxylate(E8) 

5 The title compound was prepared from isoquinoline-l-carboxyUc add and 
l.butyl-4-piperidine-methanol by the method described for Example 2. It 
was isolated as a colourless gum. 

iH NMR (250 MHz) CDCI3; 5: 8.70 (dd, IH), 8.65 (d, IH), 7.88 (dd, IH), 
1 0 7.81 (d. IH), 7.60-7.78 (m, 2H). 4.39 (d, 2H). 3.00 (bd, 2H), 2.28-2.39 (m, 
2H), 1.20-2.05 (m. IIH), 0.90 (t, 3H). 



Example 9 

(l-Butyl-4-piperidyl)methyl-isoquinoline-3-carboxylate(E9) 

The title compound was prepared from isoquinoline-3-carboxylic add and 
l-butyl-4-piperidinemethanol by the method described for Example 2. It 
20 was isolated as a white solid, mp 82-3**C. 

IHNMR (250 MHz) CDCI3'. 8: 9.38 (s, IH), 8.60 (s, IH), 8.10 (dd, IH), 7.98 
(dd, IH), 7.70-7.87 (m, 2H), 4.35 (d, 2H), 3.00 (bd, 2H), 2.26-2.40 (m, 2H). 
1.20-2.05 (m, IIH), 0.91 (t, 3H). 

25 

Example 10 

(l-Bu1yl-4-piperidyl)methyl-l-methylindazole-3-carboxylate(E10) 

30 

The title compound was prepared in a similar manner to the compound of 
Example 6, from the l-methylindazole add (EP-A-323105) 

m.p. igO^C. (hydrochloride salt). 

35 

Reference: lU.K Patent 1571278 (Soc D'Etudes ScL et Ind. DUle 
deFr.) 



wo 93/03725 PCr/GB92/01519 

-33- 

Ezamples 11 to 14 

The following compounds were prepared (as hydrochloride sails), in a 
similar maimer to that described in EF-A-429984. 

5 

(l-Homopiperidyl)ethyl-lH-indole-3-carboxylate(Ell) 

m-p. 123-125«'C 
10 (l-PiperidyI)propyl-lH-indole-3-carbo3Eylate(E12) 

m.p. 184-187°C 

(l-Piperidyl)butyI-lH-mdole-3-carbozylate(E13) 

15 

m.p. 170-173*»C 

(l-PiperidyI)etibiyl-5-bromo-lH-indole-3-carbosylate (E14) 

20 m.p. ise-iss^c 

Example 15 

25 5-Chloro-2-methoxy-4-metihiyl-(2-CI-piperidyl)ethyl)benzoate (E15) 

The title compound was prepared in a similar manner to the compound of 
example 2, from 5-chloro-2-methoxy-4-methylbenzoic add (J. Chem. Soc, 
1963, p.730), and isolated as the hydrochloride salt, ni.p. ISS-ISG^C. 

30 

Example 16 

(l-Piperidylethyl)-2-methozyindole-3-carboa^latehydrocbloride 
35 (E16) 

Following the procedure outlined in GB 2125398A, Example A-5, (N- 
piperidylethyl)indole-3-carboxylate (0.21g) was converted to the title 
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compound (38mg, 16%). 

iH NMR (CDCI3) 250MHz (free base) 

5 5: 9.25(brs.lH). 8.0(d.lH). 7.29(d,lH), 7.25-7.05(m,2H), 4.55(t^), 
4.12(s,3H), 2.90(t,2H), 2.67(br8.4H), 1.75-1.6(m.4H), 1.55-1.35(nx,2H). 



Example 17 

10 

(l-Butyl-4-piperidyl)inethylindene-l-carboxylate hydrochloride 
(E17) 

A solution of indene-l-carboxyUc add (187mg) (N JI. Cromwell and D.B. 
15 Capps, J. Amer. Chem. Soc, 2i, 44448. 1952) in dichloromethane (lOml) 
was treated with oxalyl chloride (lOOmg) and two drops of 
dimethylfonnamide. The mixture was stirred at room temperature for one 
and a half hours then the solvent was removed in vacuo to leave the add 
chloride. 

20 

A solution of l-butyl-4-piperidinemethanol (120mg) in diy THF (5ml) 
under an atmosphere of nitrogen, was cooled in an ice bath, n- 
Butyllithium (0.5ml of 1.6m solution in hexane) was added dropwise and 
the resulting solution stirred at OOc for 15 minutes. 

25 

The add chloride was dissolved in diy THF (10ml) and the solution added 
dropwise to the solution of the lithium alkozide at OOC. 

The reaction mixture was allowed to warm to room temperature and was 
30 stirred for 3 hours. The solvent was removed in vacuo and the residue 

partitioned between chloroform and water. The chloroform was separated, 
washed several times with water, dried and concentrated to give a pale 
gum which was converted to the hydrochloride salt 120mg, mp 131-30C. 

35 iH NMR (250MHz) CDas 



5: 8.02(d,lH), 7.55-7.45(m.2H), 7.38(t,lH), 7.28(t.lH), 4.21(d,2H), 
3.55(d,2H), 3.20(brd,2H), 2.65-1.25(m,13H). 0.95(t,3H). 
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Ezample 18 

2-G-Piperidyl)ethyl-3-be]izoiIuophene carbo^late (E18) 

5 Benzotliiophene-S-carboxylic add (J, Matsuki, J. Chem. Soc. Jpn, 1966, 
87, 18b) (400ing) was heated under reflux with SOCI2 (0.7ml) in dry 
toluene (15ml) for 30 minutes* The toluene was removed in vacuo and the 
residue dried under high vacuima. 

1 0 1-Piperidineethanol (290mg) was dissolved m dry THF (5ml) and ^BuLi 
(1.4ml of 1.6M Sol^ in hexane) was added. The mixture was stirred at 
room temperature for 15 minutes then a solution of the add diloride from 
above in dry THF (10ml) was added. The read^ion mixture was stirred at 
room temperature for 2hrs then the solvent was removed m vacuo. The 

1 5 residue was partitioned between H2O and EtOAc and the EtOAc layer " 
removed wased several times with H20» dried (MgS04) and concentrated 
to give a pale yellow oil. This was purified by column chromatography on 
Si02 using EtOAc as eluant. The product was isolated as a pale yellow oil 
and converted to the hydrochloride salt, 30mg mp 192-40C. 

20 

iH KMR (250MHz) (DMSO) (free base) 

5 :9.70(s,lH), 8.5(dd,lH), 8.12(dd,lH), 7.5(dt,2H), 4.4(t,2H), 2.68(t,2H), 
3.28-2.49(m,4H), 1.30-1.55(m,6H). 

25 

Example 19 

(l-Buiyl-3-pyrrolidinyI)methyl-4-amino-5-cliloro-2- 
30 methoxybenzoate hydrochloride (E19) 

To a slurry of 4-amino-5-chloro-2-methoxy benzdc add (l.OOg) in 
acetonitrile (25 ml) was added bis carbonyl diimidazole (820 mg). The 
reaction mixture was stirred at ambient temperature for 2h. The solvent 
35 was removed in vacuo and the residue dissolved in dichloromethane and 
washed with water. The organic phase was dried and filtered and 
concentrated in vacuo. Crystallisation from hexane/dichloromethane 
afibrded the intermediate imidazolide as a beige solid (983 mg). 
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To a solution of l-butyl-3-hydroxymethylpyrroHdine (Dl) (485 mg) in diy 
(THF (20 ml) was added °Buli (1.6M in hexane, 1J92 ml) at O^C under a 
nitrogen atmosphere. Stirring was continued at ambient temperature for 
5 SOmin. The imidazoHde (776 mg) in THF (20 ml) was added to the 

reaction mixture and stirring continued for 20h. Water (1ml) was added 
and the solvent concentrated in vacuo. The residue was partitioned 
between chloroform and water. The organic phase was dried (NaS04) 
filtered and concentrated in vactto to a£ford crude product. Plash 
1 0 chromatography on silica using chloroform and ethanol gave (l-butyl-3- • 
pyrrolidinyl)methyl-4-amino-5-chloro-2-methoxy benzoate, which was 
treated with ethereal HCl to afford the title compound (154 mg). 

mp 181-1840C. 

15 

iH NMR (CD3OD) 400 MHz 5: 7.69 (IH, s), 6.47 (IH. s), 4.15-4.32 (4H, 
m), 3.81 (s. 3H), 3.50-3.59 (IH, m), 3.34-3.41 (2H, m), 3.11-3.16 (3H, m), 
2.74-2.83 (IH, m). 2,23-2.34 (IH, m). 1.88-1.99 (IH, m), 1.66-1.75 (2H, m), 
1.38-1.48 (2H, m), 0.98 (3H, t) 

20 

MH+ 341 (a+). 



Example 20 

25 

(l-Bufyl-^-pyrrolidinylmethyl)-lH-indole-3-carboxylate 
hydrochloride (E20) 

To a sluny of indole-3-carboxylic acid (l.OOg) in dichloromethane (20 ml) 
30 was added oxalyl chloride (1. 1 ml) and N,N'dimethyl fonnamide (2 drops). 
The reaction mixture was stirred at ambient temperature for 2h. The 
solvent was evaporated imder reduced pressure to afford crude indole-3 
carbonyl chloride (960 mg). 

35 To a solution of l-butyl-3-hydroxymethylpyrrolidine (Dl) (500 mg) in dry 
THF (20 ml) was added Buli (1.6M in hexanes, 1.99 ml) at QOC under a 
nitrogen atmosphere. Stirring was continued at ambient temperature for 
30 min. Indole-3-carbonylchloride (571 mg) in dry TEJF (10 ml) was added 
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to the reaction mixture and stirring continued for 20h. Water (1 ml) was 
added to the reaction mixture and the solvent concentrated in vacuo. The 
residue was partiti6ned between chloroform and water. The organic 
phase was dried (NaS04), filtered and concentrated in vacuo to afford 
5 crude product. Flash chromatography on siKca using chloroform and 
ethanol gave (l-butyl-3-pyrrolidinylmethyl)-lH-indole-3-carboigrlate 
which was treated with ethereal HCl to afford titie compound. 

m.p 59-620C 

10 

iH NMR (CD3OD) 270 MHz 5: 7.98-8.05 (m, 2H), 7.41-7.48 (m, IH), 
7.15-7.26 (m, 2HX 4.28-4.47 (m, 2H), 3.51-3.93 (m, 2H), 3.42-3.56 (m, IH), 
2.81-3.25 (m, 4H), 2.19-2.47 (m, IH), 1.82-2.16 (m, IH), 1.60-1.80 (m, 2H), 
1.34-1.50 (m, 2H), 0.94-1.02 (m, 3H). 

15 

M+ 300 



Example 21 

.20 

(l.Pentyl-3-pyrrolidinyl)etliyl4-amino-5-cIiloro-2- 
meihozybenzoate hydrochloride (E21) 

Following the procedure outlined in Example 19, 3-hydroxymethyl-l- 
25 pentyl pyrrolidine (D2) (500 mg) gave the title compound (158 mg). 

IH NMR (ds-DMSO) 270 MHz S: 7.58 (s, IH), 6.47 (s, IH), 4.05-4.22 (m, 
2H), 3.74 (s, 3H), 3.58-3.70 (m, IH), 3.36-3.57 (m, IH), 3.21 (t, 2H), 2.87- 
3.12 (m, 3H), 2.68-2.84 (q, IH), 2.28-2.45 (m, IH), 2.03-2.27 (m, IH), 1.51- 
30 1.91 (m, 5H), 1.18-1.37 (m, 4H), 0.87 (t, 3H). 

M->- 368 (Free base) 



9308725A1J > 



PCT/GB92/01519 

WO 93/03725 

-38- 

Eza]nple22 

(l-Pentyl-S-pyrroUdinyDethyl-lH-indole-S-carboxylate 
hydrochloride (£22) 

^ The titie compound was prepaiBd in a siinilar maimer to ti^ 
Example 20. 



10 



15 



mp48-510C 



IH NMR (de-DMSO) 270 MHz 6: 12.05 (bs, IH), 8.08 (d. IH), 7.96-8.03 
(m IH), 7.45-7.52 (m, IH). 7.14-7.22 (m. 2H). 4.20-4.33 (m, 2H). 3.42-3.72 
(m! 3H), 3.23 (t. lED, 2.90-3.15 (m, 2H). 2.73 (q, IH). 2.35-2.82 (m, IH). 
2 06-2.30 (m. IH), 1.49-1.98 (m, 4H). 1.29-1.47 (m, 4H). 0.88 (t. 3H). 



M+ 328 (Free base) 



Example 23 

(Hexahydro-l-butyl-3-azepinylmethyl)-4-amino-5-chloro-2- 
methoxy benzoate (£23) 

Following the procedure outlined in Example 19, reaction of hexahydro 1- 
butyl-3-hydroxymethyl azepine (D3) (600 mg) gave the titie compound, as 
a free base, (318 mg). 



mp 72-750C 

iH NMR (CDas) 250 MHz 6: 7.82 (s, IH), 6.29 (s, IH), 4.50 (bs, 2H), 
3.96-4.18 (m. 2H). 3.84 (s. 3H). 2.83 (dd, IH). 2.61-2.75 (m. 2H), 2.43-2.1 
(m. 3H), 2.06-2.20 (m. IH). 1.21-1.86 (m. lOH). 0.89 (t. 3H). 
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Example 24 

(Hesahydro-l-bu1yl-8-azepi]iylmetl]Q^l)-lH-indole-S-carbozylsite 
hydrochloride (E24) 

5 

Following the procedure outlmed in Example 20, reaction of hexahydro-l- 
bulyl 3-hydroi7xnethyl azepine (D3) (500 mg) gave the title compoiind 
(155 mg). 

10 mp75-780C 

iH NMR (CDQa) 250 MHz Free base 

5: 9.45 (m, IH), 8.14-8.22 (m, IH), 7.95 (d, IH), 7.40-7.48 (m, IH), 7.22- 
1 5 7.31 (m, 2H), 4.10-4.28 (m, 2H), 3.00 (dd. IH), 2.51-2.89 (m, 5H), 2.23-2.48 
(m, IH), 1.40-1.94 (m, 8H). 1.18-1.33 (m, 2H), 0.82 (t, 3H). 

MH-^ 329 

20 

Example 25 

4.Amino-5-Chloro-2-methoxy-(l-butyl-3-piperidyl)ethyl-beiizoate 

(£25) 

25 

Following the procedure outlined in Example 19, reaction of l-biityl-S- 
piperidyl ethanol (D4) (Ig) gave the title compotmd as a free base (1.41g). 

mp 102-104OC 

30 

iH NMR (.CDCI3) 250 MHz 5: 7.80 (s, IH), 6.28 (s, IH), 4.45 (s, 2H), 4.27 
(t, 2H), 3.84 (s, 3H), 2.81-2.96 (m, 2H), 2.25-2.33 (m, 2H), 1.40-1.90 (m, 
IIH), 1.22-1.48 (m, 2H), 0.92 (t, 3H). 

35 M+ 368 
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Ezample 26 

(l-Butyl-3-piperidylethyl)-m-mdole-3-carboxylate hydrochloride 

(£26) 

5 

FoUowing the procedure outlined in Example 21, reaction of l-butyl-3- 
piperidyi ethanol (D4) (500 mg) gave the title compound (205 mg). 

lHNME(CDa3) 250 MHz Free base 

10 ^ 
5: 10.02 (s, IH), 8.13-8.20 (m, IH), 7.79-7.81 (m, IH), 7.32-7.44 (m, IH), 
7.19-7.30 (m, 2H), 4.30-4.47 (m, 2H), 2.92-3.08 (m, 2H). 2.31-2.42 (m, 2H), 
1.44-1.98 (m, lOH), 1.21-1.35 (m, 2H), 0.83-1.06 (m, 4H). 

15 M+ 328 



Example 27 

20 4-Amino.5.chloro-2.methoxy-(l-butyI-2-piperidylethyl)-beiizoate 
(E27) 

Following the procedure outlined in Example 19, reaction of 1-butyl 2- 
piperidyl ethanol CDS) (750 mg) gave the title compound (650 mg). 

25 

mp 76-770C 

iH NMR (CDQs) 250 MHz 5: 7.81 (s, IH), 6.29 (s, IH), 4.48 (s, 2H), 4.19- 
4.35 (m, 2H). 3.82 (s, 3H), 2.77-2.88 (m, IH), 2.22-2.70 (m, 4H), 1.99-2.13 
30 (m, IH), 1.21-1.86 (m, IIH), 0.90 (t, 3H). 



M+ 368 
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Example 28 

4-Amino-5-cIiloro-2-methoxy(l-butyl S-pipexidylmethyD- benzoate 
hydrochloride (E28) 

5 

Following the procedure outlined in Example 19, l-butyl-3-piperidyl 
methanol CD6) (500 mg) gave title compound (100 mg). 

mp 218-2210C 

10 

lHNMR(CDCl3)250MHz Free base 

5: 7.81 (s, IH), 6.27 (s, IH), 4.46 (s, 2H), 4.00-4.19 (m, 2H), 3.84 (s, 3H), 
2.84-3.06 (m, 2H), 2.29-2.38 (m, 2H), 2.01-2.18 Cm, IH), 1.22-1.98 (m, 
15 IIH), 0.91 (t, 3H). 

M+ 354 



20 Example 29 

(l-Batyl-3-piperidylmethyl) lH-indole-3-carboiQrlate 
hydrochloride (E29) 

25 Following the procedure outlined in Example 20, 1-butyl B-piperidyl 
methanol (D6) (500 mg) gave pure title compound (36 mg). 

lHNMR(CDCl3) 250 MHz • Free base 

30 6: 9.96 (s, IH), 8.17-8.21 (m, IH), 7.90-7.95 (m, IH), 7.36-7.44 (m, IH), 
7.21-7.29 (m, 2H), 4.19 (d, 2H). 3.12-3.22 (m. IH). 2.95-3.04 (m. IH), 2.31- 
2.45 (m, 2H), 2.10-2.30 (m, IH), 1.42-2.06 (in, 6H), 1.03-1.40 (m, 4H), 0.90 
(t, 3H). 

35 MH+ 315 



.9303725A1J_> 



wo 93/03725 



PCr/GB92/01519 



-42- 

Ezample 30 

4-Ainino-5-chloro-2-inethoxy-(l-butyl-4-piperidyl)beiizoate(E30) 

5 Following the procedure outlined in Example 19, 1-butyl 4-piperidinol 
(D7) (500 mg) gave the title compound (150 mg). 

mp 83-860C 

1 0 iH NMR (CDQs) 250 MHz 8: 7.80 (s, IH), 6.28 (s, IH), 4.94-5.06 (m, IH). 
4.47 (s, 2H). 3.83 (s. 3H), 2.66-2.81 (m, 2H), 2.29-2.45 (m, 4H), 1.93-2.08 
(m, 2H), 1.76-1.90 (m, 2H), 1.43-1.58 (m, 2H), 1.23-1.41 (m, 2H), 0.93 (t, 
3H). 

15 M+ 340 



Example 31 

20 4-Ainino-5-chloro-2-methoxy-(l-butyl-lA5,6-tetrahydro- 
pyridybnetiiyDbeiizoate (E31) 

Following the procedure outlined in Example 19, 1-butyl (1,2,5,6) 
tetrahydropiperidyl-4-methanol (D7) (300 mg) gave pure title compound 
25 (220 mg). 

mp 76-770C 

iH NMR iCDCls) 250 MHz 5: 7.83 (s. IH), 6.28 (s, IH), 5.76 (s, IH), 4.63 
30 (s. 2H), 4.48 (s, 2H), 3.81 (s, 3H), 3.00 (s, 2H), 2.61 (t, 2H), 2.36-2.56 (m, 
2H), 2.25 (m, 2H), 1.46-2.09 (m. 2H), 1.28-1.41 (m, 2H), 0.93 (t, 3H). 

MH+ 353 



35 
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Example32 

(l-BufyM-piperidyl)meihyl-l<^thyl-lH-indole-3-carboxylate (E32) 

5 A suspension of 1-ethyl indole-3-carboxylic add (500 mg) in 

dichloromethane (50 ml) was treated with oxalyl chloride (0«635g» 0.005 
mole) and two drops of dimethylformamide. The mixture was sturred at 
room temperature for hours then the solvent was removed in vacuo to 
leave the acid chloride. 

10 

A solution of l-buiyl-4-piperidinemethanol (513 mg, 0.003 mole) in dry 
THF (10 ml) imder an atmosphere of nitrogen, was cooled in an ice baHi. 

n-Bufyllithium (1.88 ml of 1.6M solution in hexane) was added dropwise 
1 5 and the resulting solution stirred at O^C for IS minutes. 

The add chloride was dissolved in dzy THF (20 ml) and the solution added 
dropwise to the solution of the lithium alkoxide at O^C. 

20 The reaction mixture was allowed to warm to room temperature and was 
stirred for 3 hours. The solvent was removed in vacuo and tJie residue 
partitioned between chloroform and water. The chloroform was separated, 
washed several times witii water, dried and concentrated to give a pale 
brown gum which was converted to the hydrochloride salt, mp 158-9^0. 

25 

iH NMR (250 MHz) (CDCls) (free base) 

5: 8.10-8.19 (m, IH), 7.88 (s, IH), 7.2-7.38 (m, 3H), 4.20 (m, 4H), 2.92-3.03 
(bd, 2H), 2.28-2.40 (m, 2H), 1.20-2.0 (m, 14H), 0.90 (t, 3H). 

30 
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Ezamples 33 and 34 

The following compounds were prepared fcam the corresponding indole 
carbo^lic add by the method described for Example 32. 

5 

(l-Butyl-4-piperidyl)methyl-l-methyl-lH-indole-3-carboxylate 

(ESS) 

mpl87-8°C Giydrodiloiide salt) 

10 

lHNMR(250MHz)(CDCl3) (free base) 

5: 8.10-8.19 (m, IH). 7.88 (s, IH), 7.2-7.38 (m. 3H), 4.20 (d. 2H). 3.82 (s, 
3H), 2.82-2.98 (bd, 2H), 2.28-2.39 (m, 2H), 1.20-2.18 (m, IIH), 0.90 (t, 3H). 

15 

(l-CycIohexylmethyl-4-piperidyl)methyl-l-methyl-lH-indole-3- 
carbozylate (E34) 

mp 164-5^0 (hydrochloride salt) 

20 

iH NMB (250 MHz) (CDCfls) (free base) 

5: 8.10-8.19 (m, IH), 7.80 (s. IH), 7.22^7.4 (m, 3H), 4.20 (d, 2H), 3.82 (s, 
3H), 2.86-2.96 (bd, 2H), 2.12 (d, 2H). 0.80-1.98 (m, 18H). 

25 

Example 35 

(l-Butyl-3-azeiidinylmethyl)-4-amino-5-cliloro-2-methoxybenzoate 

30 (ESS) 

Following the procediires outlined above, l-bu1yl-3-hydrosymethyl 
azetidine (D9) (SOOmg) gave the title compound (240mg). M+ 326 

35 iH NMR 250MHz, CDCis, 8:7.83 (s,lH), 6.28 (s,lH), 4.50 (bs,2H), 4.33 
(d,2H), 3.84 (s,3H), 3.38-3.49 (m,2H), 2.81-3.00 (m,3H). 2.38-2.45 (m,2H), 
1.26-1.37 (m,4H), 0.85-0.94 (m,3H) 



wo 93/03725 



PCr/GB92/01519 



-45- 

Ezample 36 

(N-Butylpiperid-4-y]methyl)-2-methylindole-3-carbozylate (£36) 

5 Following the procedure outiined in Example 6 (except that 

methylUthium used in place of n-bul7llithiiun), 2-metliylindole-3- 
carboxylic add (Dl) (950mg) was converted to the title compound (134mg, 
8%)mpl28-1300C 

10 lHNMR(C^a3) 200MHz 

5: 8.1-8.0 (m, IH), 7.38-6.9 (m, 4H), 4.22 (d, 2H), 3.05 (brd, 2H), 2.75 (s, 
3H), 2.5-2.25 (m. 2H), 2,15-1.70 (m, 4H), 1.70-1.15 (m, 7H). 0.92 (t, 3H) 

15 

Example 37 

(N-Bu1ylpiperid-4-ylmetliyl)-2-clilon>-l-me<JiyUndole-3-carbosylate 
hydrocshloride (E37) 

20 

Following the procedure outlined in GB 2125398A, Example AS, N- 
But7lpiperid-4-ylmethyl-l-methyl)indole-3-carbo]i7late (E33) (300mg) was 
converted to the title compound (6Smg, 15%) mp 238-40^0 

25 mm (CDCIq) 200MHz (free base) 

5: 8.18-8.05 (m, IH), 7.33-7.20 (m, 3H), 4.24 (d. 2H), 3.77 (s, 3H), 3.05 
(brd, 2H), 2.49-2.3 (m. 2H), 2.12-1.7 (m, 5H), 1.65-1.15 (m. 6H), 0.92 (t, 
3H) 

30 
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Ezaxnple 38 

(N-Butylpiperid-4-ylinethyl)-2-methoxyiiidole-3-carboxylate 
hydrochloride (ESS) 

5 

Following the procedure outlined in GB 2125398A Example A6, (N- 
butylpiperid-4-ylmethyl)indole-3-carboxylate (E6) (0^5g) was converted 
to the title compound (108mg, 36%) mp 168-170OC. 

1 0 iH NMR (CDQs) 250MHz (free base) 

5: 7.95 (d, IH), 7.3-7.05 (m, 3H), 4.20 (d, 2H), 4.07 (s, 3H), 3.07 (fard, 2H), 
2.49-2.36 (m, 2H), 2.09 (br t, 2H), 1.99-1.75 (m. 3H), 1.7-1.2 (m, 6H), 0.91 
(t,3H) 

15 

Example 39 

CN-Bu<ylpiperid-4-ylmethyl)indole-3-carbo3Eamide (E39) 

20 

To a stirring solution of indole-3-caibo3grKc add (Ig) in dichloromethane 
(20ml) at 0°C under nitrogen was added oxalyl chloride (0.81 ml) and diy 
dimethylfarmamide (3 drops). After 3 hours, the solvents were 
evaporated under reduced pressure. A portion of the residual add 
25 chloride (420mg) was dissolved in dichloromethane (12ml) and added 
dropwise to a solution of N-bu1ylpiperid-4-ylmethylamine (400mg) in 
dichloromethane 12ml) followed by triethylamine (0.36ml). After stirring 
at ambient temperature ovemi^t, the reaction mixture was washed with 
saturated NaHCOs and the organic phase was dried (Na2S04). The 

30 solvent was evaporated under reduced pressure and the residue 

recrystaUised from ethylacetate to give the title compoimd (467mg, 640C). 

iH NMR (CDCI3) 250MHz 

35 5: 9.29 (br s, IH), 8.05-7.9 (m, IH), 7.81 (d, IH), 7.55-7.4 (m, IH), 7.39-7.2 
(m, 2H), 6.28 (br s, IH), 3.39 (t, 2H). 3.0 (br d, 2H), 2,45-2.25 (m, 2H), 2.1- 
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Example 40 

5 

^•Baiylpiperid-4-ylmetiiyl)-2-metho3QrindoIe-3-carbozaxiiide 
liydrochloride (E40) 

Following the procedure outlined in 6B 2125398A, Example A5, (N- 
1 0 Bu1ylpiperid-4-ylmethyl)indole-3-carboxazmde (E39) (220mg) was 
convered to the title compound (230mg, 86%). Mp 138-1440C 

NMR (CDas) 250MHz (free base) 

1 5 5 9.85 (br s, IH). 8.25 (d, IH), 7.4-7.0 (m, 3H)« 6.76 (t» IH), 4.18 (s, 3H), 
3.35 (t, 2H). 2.98 (br d, 2H), 2.45-2.25 (m, 2H), 1.95 (br t, 2H), 1.82-1.2 (m, 
9H), 0.91 (t, 3H) 

20 Example 41 

l-Piperidylethyl-2-methylindole-3-carbozylate hydrochloride 

(E41) 

25 Following the procedtire outlined in Example 36, 2-methylindole-3- 

carboxylic add (490 mg) was converted to the title compound (76mg) mp 
147-90C. 

NMR (CDQs) 200 MHz 

30 

8: 8.65(br 8,1H), 8.15-8.00(m,lH), 7.35-7.00(m,3H), 4.49(t,2H), 2.82(t,2H), 
2.68(s3H), 2.6-2.45(m,4H), 1.7-1.35(m,6H). 
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Ezample42 

4.Amino-3,5-dichloro.2-methoxy-(l-butyl-4-piperidyl)methyl 
benzoate (E42) 

5 

The title compound was prepared from 4-amiiio-3,6-didiloro-2- 
methoxybenzoic add and l-butyl-4-piperidyimethaiiol by the method 
described in Example 2, except that Meli was used in place of '^Buli. The 
product was isolated as the hydrochloride salt. 

10 

mp 190-191OC 

'H NMR (200MHz) CDQs (free base) 5: 7.72(s,lH), 4.9(bs,2H), 4.12(d,2H), 
3.85(s,3H), 2.85-3.0(bd,2H), 2.2-2.34(m^, 1.2-2.00(m,llH), 0^0(t.3H). 

15 
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Fuxther compounds of potential use in the invention which were prepared 
are as follows: 

CAY(CH,)„R 



Ba* Rl 

5 

H Et 
H »Pr 
10 H »Bu 
MeO H 
CI H 

15 

H H 



20 H 



H 
H 



H 
H 
H 

H 



30 H Bz 



H Bz 



Y 

O 



O 

o 



o 

NH 
NH 




2 
2 



2 
2 



1-piperidyl 

1-piperidyl 

1-piperidyl 

1-piperidyl 

1-piperidyl 

NHBz 

N(C!H3)2 

N(CH3)2 

N(CH3)2 

N(Et)2 

N(CH3)2 

N(Et)2 

N(CH3)2 

N(CH3)2 



Hup* 

ITS-ITT^C 

202-204«C 

142-144-C 

153.5-1S4.5*'C 

233-235*0 

153-4«C 

lOS-S^C 

208-210°C 

194-6°C 
97-98»C 
165-166*0 
138-9*0 
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6.HT4 RECEPTOR ANTAGONIST ACTIVITY 



1) Guinea pig colon 

5 

Male guinea-pigs, weighing 250-400g are used. Longitudinal musde- 
myentexic plexus preparations, approximately Son long, are obtained firom 
the distal colon region These are suspended under a O.Sg load in isolated 
tissue baths containing Krebs solution bubbled with 5% CO2 in O2 and 
1 0 maintained at 37^C. In all experiments, the Erebs solution also contains 
methiothepin lO"*^!^ and granisetron lO'^M to block effects at 5-HTi, 
5-HT2 and 5-HT3 receptors. 

After construction of a simple concentration-response curve with 5-HT, 
1 5 using 306 contact times and a ISmin dosing cyde, a concentration of 5-HT 
is selected so as to obtain a contraction of the musde approximately 40- 
70% maximum(10"^M approx). The tissue is then alternately dosed every 
ISmin with this concentration of 5-HT and then with an approximately 
equi-e£fective concentration of the nicotine receptor stimulant, 
20 dimethylphenylpiperazinium (DMPP). After obtaining consistent 

responses to both 5-HT and DMPP, increasing concentrations of a putative 
5-HT4 receptor antagonist are tiien added to the bathing solution. The 
effects of this compound are then determined as a percentage reduction of 
the contractions evoked by 5-HT or by DMPP. From this data, PIC50 
25 values are determined, being defined as the -log concentration of 

antagonist which reduces the contraction by 50%. A compound which 
reduces the response to 5-HT but not to DMPP is believed to act as a 
5-HT4 receptor antagonist. 

30 Compounds were generally active in the range of concentrations of the 
order of pIC5o=6 or more, E4 and E7 showing particularly good activity. 

2) Piglet Atria 

35 Compounds were tested in the piglet spontaneous beating screen 
(Naunyn-Schmiedeberg's Arch. Pharmacol 342, 619-622). pKs 
(-logio Kb) value for the compoimds were generally of the order of 6 or 
more, £6 and E16 showing particularly good activity. 
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3) Bat oesophagus 

Bat oesophageal tunica mixscularis mucosae is set up according to Baxter 
5 et al Naunyn-Schmiedeberg's Arch. Pharmacol., 343, 439-446 (1991), 
The inner smooth muscle tube of the muscularis mucosae is isolated and 
mounted for isometric tension recording in oxygenated (95% 02/5% CO2) 
Tyrodes solution at ST'^C. All experiments are performed in pargyline pre- 
treated preparations (lOOjiM for 15 min followed by washout) and in ihe 
10 presence of cocaine (SO^iM). Kelaxant responses to 5-HT are obtained 
after pre-contracting the oesophagus tissue with carbachol (3fxM). 

4) 5-HT-induced motility in dog gastric pouch 

1 5 Compounds are tested for inhibition in the in vivo method described in 
"Stimulation of canine motility by BBL 24924^ a new gastric prokinetic 
agent*', Bermudez et al, J. Gastrointestinal Motilily, 1990, 2(4), 281-286. 
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Claims 

1. The use ofa compound offormula (Dor a pharmaceutically 
5 acceptable salt thereof; 

X-CO-Y-Z (D 

wherein X, Y and Z are as defined in the specification, 
10 in the manxifkcture of a medicament for use as a 5-HT4 receptor 
antagonist. 

2. The use according to daim 1 for use as a 5-HT4 antagonist in the 
treatment or prophylaxis of gastrointestinal disorders, cardiovascular 

15 disorders and CNS disorders. 

3. The use according to daim 2 for use in the treatment of IBS. 

4. The use according to daim 2 for use in the treatment of gastro- 
20 oesophagal reflux disease and dyspepsia. 

5. The use according to daim 2 for use in the treatment of atrial 
airhjrthmias and stroke. 

25 6. The use according to daim 2 for use in the treatment ctf anxiety. 

7. The use according to daim 2 for use in the treatment of xnigraine. 

8. The use of 2-piperidinoethyl lH-indole-3^carboxylate or any one of 
30 the compounds of the Examples, El to E42, in the manufacture of a 

medicament for use as a 5-HT4 receptor antagonist. 

9. A compound selected firom the compounds of Examples 1 to 42, or a 
pharmaceutically acceptable salt thereof. 

35 

10. A pharmaceutical composition comprising a compound according to 
4»imTn 9, and a pharmaceutically acceptable carrier. 



INTERNATIONAL SEARCH REPORT 

iBtenntional AppMcaiieii No 



PCT/GB 92/01519 



I. ri^SSinCATlON- of SL-BJECT matter Of sewal dagiHcaiion symbols apply, indicate all)" 



Accnting lo Inte».ii..al P««>t Ciasslf.eation (IPO or to botb NatloMl Classification and IPC 

Int CI 5 A 61 K 31/445 A 61 K 31/395 

A 61 K 31/40 A 61 K 31/55 A 61 K 31/415 



A 61 K 
A 61 K 



31/47 
31/38 



n. FIELDS SEARCHED 



Miiiimam Oocunenlation Seaiefaed^ 



CbssifleatioB System 



Classificaiioa Svmbols 



Int. CI. 5 



A 61 K 31/00 



DoaimetttatlonScafched other than MtoimtimDocaineiitaiion 
to the Extent thai such Docameots arc Induded in Ihe Fields Searched' 



in. DOCCMENTS CONSIDERED TO BE RELEVANT* 



Categoty ' 



Ciiaiion of Docunieni, with indication, whee appropriate, of the rejevant passages » 



Relevant to Oaiin No.^ 



EP, A, 0429984 (NISSHIN FLOUR MILLING 

CO.) 5 June 1991, see the entire document (cited 

.1n the application) 

Naunyn-Schmiedeberg's Arch. Pharmacol., Abstracts 
of the 32nd Spring Meeting, Mainz. 12-15 March 
1991, vol. 343, suppl., K.H. BUCHHEIT et al.: 
"SDZ 205-557, a new antagonist for 5-HT4 
receptors In the isolated guinea pig ileum', page 
R 101, abstract no. 402, see the entire abstract 
(cited in the application) 



8 



8 



Spedal categories of dted doeufflents : ^ 
'A' docnnenc defining the general state of the art which Is not 
considered to be of panicalar relevance 
earlier doounent bm poblisbed on or after the international 
filing date 

IT document which may throw donhts on priority daimfs) or 
which is cited to establish the pnbllcation date of another 
dtatioa or other spedal reason (as spedfied) 

'<r document referring to an oral disdosure, use, exhibition or 



'P' document, published prior to the iDteraational faing date but 
later than the priority date claimed 



T' lata* document published after the intematiooal filing date 
or prioritv date and not in conflict with the application but 
dted to andetstand the prindple or theory onderlying the 
invention 

'X*' document of particular relevanee; the daimed i nven tion 
cannot be considered oovd or cannot be considered to 
Involve an inventive step 

document of particular relevance; the daimed invention 
onnot be considered to involve an inventive step wlien the 
document is combined with one or more other such doco- 
mentst such combination hdng obvious to a person skilled 
fas the art. 

^'A" document member of the same patent femily 



rv. CERTIFICATION 



Date of the Actual Completion of the Interaational Search 

12-11-1992 



Date of Mailing of this International Search Report 



30.12.92 



International Searching Authority 

EUROPEAN PATENT OFFICE 



Signature of Authorized OfHcer 

Mrne Dagmar FBANK 



iFCT/ISA/2iO| 



SI |J« 



BNSDOCID: <WO 9303725Al_i_> 



INTERNATIONAL SEARCH REPORT 



Imeniational applicaiian No. 

PCT/GB92/ 01519 



Bex I Okservations *rtwre certain daims were found unsearchable (Cantinuadon of item 1 of first aheet) 



TWs international search report ha. not been established in respect of certain daims under Article t7C2Ka) for the foUowing reasons: 
^' ^ SSS^'S^ relate to subject matter not required to be searched by this Authority, namely: 



^ Q Kfe&'yrelatetopartsoftheinternationalapplicaUontlmdonot^^ 

an extent thai no meaningful mternational search can be earned out, spectficaliy: 

THE SUBJECT HATTER OF CLAIMS 1-10 VIOLATES THE REQUIREMENTS OF ART.6^D^ 
PiilP fi ? PCT ONLY CLAIM 8 WAS FOUND TO BE PARTIALLY SEARCHABLE. THE ANtNll 
Sn of' THE APPLICANT DRAWN TO THE FACT THAT UPON FILING OF AMENDED CLAIM 
T uSm OF^SviS™ H^^ AND THIS COULD RESULT IN A 

Box II Observalioiis where tmhy of inventiaii is lacking (Continua taon of Hem 2 of first sheet) ^ 

This Intemaiional Searching Authority found multiple uxvcnUons in this intemaxional awBcation. as fbUowK 



1. □ AS aU required additional search fees were timely paid by the applicant, this intemaaonai search report covers afl 
searcfaable daims. 



2. □ As all searchable daims could be searches without effort justifying an additional fee. this Authority did not invite payment 
^"""^ of any additional fee. 

3 rn AS only some of the required additional seardi fees were timely p^^ 

' 1 covers only those daims for which fees were paid, spedficaUy damis Not: 



4. n No required additional search fees were timely paid.by ^« WH«nc- Co^e^^^^^ international seardi report is 
' ' restrieid to the invention first mentioned in the daims; it is covered by darnis Nos.: 



Remaik on Protest 



I [ The additional search fees were accompanied by the applicants protesL 
j j No protest accompanied the payment of addiiionai search fees. 



Form PCTASA/llO (contmuanon of first sheet (1)) (July 1992) 



fl:V»795A1 I » 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. GB 9201519 

SA . 63421. 

Tte ««ex fats the patent tolly n,e»b«« i«latme to *^ abovwwotioned intontiimid report. 



Patent docanent 
cited in sesKfa report 



Pabficstioii 
date 



Patent family 
members) 



Publication 



EP-A- 0429984 



05-06-91 



6B-A- 2125398 



07-03-84 



EP-A- 0189002 



30-07-86 



JP-A- 
US-A- 



AT-B- 

AU-B- 

AU-A- 

AU-B- 

AU-A- 

CH-A- 

CH-A- 

WO-A- 

DE-A.C 

DE-A,C 

DE-A,C 

DE-A,C 

DE-A,C 

FR-A,B 

GB-A,B 

GB-A.B 

GB-A,B 

NL-A- 

SE-B- 

SE-A- 

US-A- 

US-A- 

US-A- 

BE-A- 

CA-A,C 

JP-A- 

JP-A- 

US-A- 



DE-A- 
DE-A- 
DE-A- 
AU-B- 
AU-A- 
JP-A- 
JP-A- 



3223250 
5124324 



391136 

570002 
1628683 

603399 
8243487 

669792 

669954 
8400166 
3322574 
3348331 
3348332 
3348333 
3348334 
2531083 
2166726 
2166727 
2166728 
8302253 

463210 
8303651 
4803199 
4910207 
5017582 

897117 
1257870 
59067284 
59036675 
4789673 



3446484 
3531281 
3531282 
595172 
5139685 
2237920 
61152628 



02-10-91 
23-06-92 



27- 08-90 
03-03-88 

05- 01-84 

15- 11-90 

28- 04-88 
14-04-89 

28- 04-89 

19- 01-84 

29- 12-83 
31-08-89 
07-09-89 

24- 08-89 
31-08-89 
03-02-84 
14-05-86 
14-05-86 
14-05-86 

16- 01-84 

22- 10-90 

30- 12-83 
07-02-89 

20- 03-90 

21- 05-91 

23- 12-83 

25- 07-89 
16-04-S4 
28-02-84 

06- 12-88 



03-07-86 
12-03-87 
12-03-87 
29-03-90 
31-07-86 
20-09-90 
11-07-86 



I FeriBOfc details abe« this annex :see OBicial Jonmal of tiie 



Patent Office, No. 12/82 



BNSOCXilQ: <WO 930372SA1_I_> 



Page 2 



ANNEX TO Tm iNTE^ATONAL S^^ ^ ^^^^3^^ 

ON INTERNATIONAL PATENT ATI-j-iv-a ^^^^ 

. J- rt.. ohnve-meniioned intwMtiomd sear* lepwrt. 




Patrat docnment 
dtcd in seatcb report 



EP-A- 0200444 



05-11-86 



AU-B- 
AU-A- 
CA-A- 
EP-A- 
JP-A- 
US-A- 
US-A- 
US-A- 
EP-A- 



594670 
5657986 
1296004 
0498466 
61275276 
4937247 
4886808 
5034398 
0223385 



15-03-90 
06-11-86 
18-02-92 
12-08-92 
05-12-86 

26- 06-90 
12-12-89 
23-07-91 

27- 05-87 



6 For mow d«aas •«>«»«« ««^ " 



: Oflieial 



of die EnropMD VteUt OBke, No. 12/82 



REVISED 
VERSION * 



per 



WORLD !NTELL£CTUAL PROPERTV ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International P&tent aasslficaHon ^ 
A61K 31/445, 31/395, 31/47 
A61K 31/40, 31/55, 31/415 
A61K 31/38 



I Al 



(II) International Publication Number: 
(43) International Publication Date: 



WO 93/03725 

4 March 1993 (04.03.93) 



(21) International Application Number: PCT/GB92/0I5I9 
{ZD International Hling Date: 18 August 1992 (18.08.92) 



(30)Pnority data: 
9117943.2 
91 19692.3 
9201414,1 
9203977.5 
9208321.1 



20 August 1991 (20,08.91) GB 

14 September 1991 (14.09.91) GB 
23 January 1992 (23.01 .92) GB 
25 February 1 992 (25.02.92) GB 

15 April 1992(15.04.92) GB 



(71) Applicant (for all desit^nated States except US): SMITH- 

KLIN F. BEECH A.M PLC IGB/GB); New Horizons 
C oun, Breniford. Middlesex TW8 9EP (GB). 

(72) Inventors; and 

(75) inventors/Applicants (for US only) : KING, Francis, David 
[GB GB); GASTER, Laramie, Mary (GB/GBJ; JOIN- 
ER, Graham, Francis (GB/GB]; RAHMAN, Shirley, 
Katherine IGB/GB]; SANGER, Gareth, John [GB/GB]; 
WARDLE, Kay, Alison [GB/GBJ; BAXTER, Gordon, 
Smith [GB/GB]; KENNETT, Guy. Anthony {GB/GBJ; 
Smithiaine Beecham Pharmaceuticals, Coldharbour 
Road, The Pinnacles, Harlow, Essex CM 19 SAD (GB). 
VOUNG, Rodney, Christopher [GB/GB]; VIMAL, 
Mvthily [LK/GBJ; KAUMANN, Alberto, Julio (AR/ 
GBJ; Smith Kline Beecham Pharmaceuticals, The Frythe, 
Welwyn, Hertfordshire AL6 9AR (GB). 



(74) Agent: JONES, Pauline; Smith Kline Beecham, Corporate 
Patents, Great Burgh, Yew Tree Bottom Road, Epsom, 
Surrey KT18 5XQ (GB). 

(81) Designated States: AU, CA, JP, KR, US, European patent 
(AT. BE. CH, DE. DK. ES, FR, GB, GR, IE, IT, LU» 
MC, NL. SE). 

Published 

With a rei'ised version of the internationai search report. 



(88) Date of publication of the revised version of the 
International search report: 

IS April 1993 (IS.04.93^ 



(54) Title: 5-HT4 RECEPTOR ANTAGONISTS 



(57) Abstract 



Compounds of formula (I): X-CO-Y-Z wherein the variable groups are as defined in the specification, of use in the treat- 
ment of gastrointestinal disorders, cardiovascular disorders and CNS disorders. 



FOR THE PURPOSES OF MFORMATiON ONLY 



Codes used to iUeniIfy States 
applicaiHins under the PCT. 



AT 


Ausiriu 


AU 


Aiu»lr;ili«i 


BB 


Barhiid€» 


BE 


Belgium 


BF 


Burkiiui h'asM 


BC 


Bulgaria 


BJ 


Benin 


BB 


Bra/il 


CA 




CF 


Central Afr'nian Rcpuhlii; 


CC 


C 'on go 


CM 


Swiucrlarul 


CI 


C'oic U*l»uirc 


CM 


t'iimcrooii 


CS 




C2 


CVcL-h Kvpublic 


DC 


Germaiiy 


DK 


Uciinuirk 


ES 


Spilt n 



party lo ilie PCI' on the from iiages 



Fl Finlund 

FB FruiH.'!: 

GA Qiiktun 

GB United KingUom 

CN Guinea 

GR Oreeee 

HU Hungary 

le IrclamJ 

IT Italy 

JP Japan 

KP l>emticraii*; People > Kepuhlie 

(»r ICurtui 

KR Kepublti' uf Korea 

LI I juchiensitein 

LK ^i Uinka 

LU LuwRihuurg 

MC Mutiatio 

MC Miulaga«ear 

Ml Mali 



pamphlets puhlLshing international 



MN 


Mutigolia 


MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Nocwuy 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Kutsian FiMleration 


SO 


Sudan 


SC 


Sw«»lcn 


SK 


Sliivafc Republic 


SH 


Senegal 


SV 


Soviet Union 


TO 


(*had 


TG 


Vogo 


UA 


Ukraine 


US 


United Suie» wf America 



REVISED 
VERSION 



I NTERiN ATI OiNAL SEARCH REPORT 

International Appli n No P^T/G3 ^2^^01519 



!. CLASSIFICATION OF SLBJKCT MATTER (if several cJassirtcaiion s>mbols apply, indicate all)* 



According to International Patent Cia^siricaiioo (IPC) or to both National Classification and IPC 

Int. CI. 5 A 61 K 31/445 A 61 K 31/395 A 61 K 31/47 

A 61 K 31/40 . A 61 K 31/55 A 61 K 31/415 A 61 K 31/38 



II. FIELDS SEARCHED 



Minimum Docucneniatton Searcned' 



Classificaiiott System 



Classification Svmools 



Int.Cl.5 



A 61 K 31/00 



Documeniatioa Searched other than Minimum Documentation 
to the Extern that such Documents arc ladudod is the Fields Searched* 



UI. DOCLMENTS CONSIDERED TO BE RELEVANT* 



Category - 



Citation of Document. ^* with indication, where appropriate, of the relciraAi passages • 



Relevant to Qaim No.^ 



EP. A, 0429984 (NISSHIN FLOUR MILLING 

CO.) 5 June 1991, see the entire document (cited 

1n the application) 

Naunyn-Schmiedeberg' s Arch. Pharmacol., Abstracts 
of the 32nd Spring Meeting, Mainz, 12-15 March 
1991, vol. 343, suppl., K.H. BUCHHEIT et al . : 
"SDZ 205-557, a new antagonist for 5-HT4 
receptors in the Isolated guinea pig ileum", page 
R 101, abstract no. 402, see the entire abstract 
(cited In the application) ^ 



8 



8 



special categories of dted decanests : 

'A' document dcnniof the ffeoeraJ irate of the art which Is not 

considered to h« of partioilar rdevance 
^E' earlier document hut puhlishad on or aftar the intcmatioaal 

filing date 

document which auy throw doubts on priority daimfs) or 
which Is dtod to establish the pobllcatioo date of another 
dtatton or other spodal reason (as spodfled) 
'O' document referring to an oral dlsdosura. use. eehihition*or 
other moans 

document published prior to the intomaileonl flllnc 4ato but 
later than the priority date daimed 



T' later document pobllshod aeftor tho Intcnatlenai filing data 
or pnctivt data and not in conflict with fho applicatiott hat 
dted to uBdeistaad ibo priadpla or theory oadartying the 

Invention 

'X* document of particular rdovaoee; the daimed Invontioa 
aonot be considered novel or cannot be eoosidcrod to 
involvo an inventtvo nep 

'Y* document of panlcular rdovanca: the daimed lovont ion 
cannot be eoosiderod to involvo an isventive stop when tho 
document is oombinod with ooo or more other sndi 4oc»> 
ments, such oomhlonttoo bdng ohvioas to a penoa skiUod 
in the art. 

'A' docnment OMabor of tho samo patent ftoiiy 



IV. GERTIFICAIION 



Date of tho Actual Coaploitoa of the International Search 

12-11-1992 



Data of Mailiag of this Interantieaal Search Report 

30. 12.92 



Intemaiional Searching Atnterity 

EUROPEAN PATENT OFFICE 



Sigaatoro of Auihorixod Ofncer 

Mme Dagmar FRANK 



Fm PCT/tSAy2i0 4« 



BNSCXXID: <WO ^9303725A1„IA> 



Internaiional Application No 



Pace 2 
PCT/GB 92/01519 



» m. nOCLMi^NTS CO.SStDCRED TO BE y.£LEVA.NT ICQVTINLXD FROX THE SECOND SHEET! 



Citation of Document* with inoicaiion. *here appropriate of the relevam passages 



Setc^ani to Claim No. 



European Journal of Pharmacology, vol. 183, no. 
4 July 1990, Elsevier Science Publishers B.V., 
M.'a. petty et al.: "Anti arrhythmic activity of 
the 5-HT3 receptor antagonist MDL 73147 in 
different species", page 1159, see the entire 
abstract 

J. Auton. Pharmacol., vol. 5, no. 2, June 1985, 
P.R. SAXENA et al.: "Excitatory 
5-hydroxytryptamine receptors in the cat urinary 
bladder are of the M-and 5HT2-type", pages 
101-107, see the entire document 

GB, A, 2125398 (SANDOZ) 7 March 1984, 
see page 13, lines 34-58 (cited in the 
appl ication) 

EP, A, 0189002 (SANDOZ) 30 July 1986, 
see page 19 (cited in the application) 

EP, A, 0200444 (BEECHAM) 5 November 

1986, see page 20, last paragraph (cited in the 

appl ication) 

Naunyn-Schmiedeberg' s Arch. Pharmacol., vol. 342, 
no. 5, November 1990, A.J. KAUMANN: "Piglet 
sinoatrial 5-HT receptors resemble human atrial 
5-HT4-like receptors", pages 619-622, see the 
entire document (cited in the application) 

European Journal of Pharmacology, vol. 200, nos. 
2-3 6 August 1991, Elsevier Science Publishers 
B.v!, K.-H. BUCHHEIT et al . : "SDZ 205-557, a 
selective antagonist at 5-HT4 receptors in the 
isolated guines pig ileum", pages 373-374, see 
the entire document 



8 



8 
8 

8 



INTERNATIONAL SEARCH REPORT 



Interastionftl application No. 

PCT/GB92/ 01519 



Box I Observadons where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This intern^onai search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
I. 1 Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. LJ Claims Nos.: ^ . . 

^""^ because they relate to parts of the incernadonaJ application that do not comply with the prescribed requiremenu to such 
an extent that no meaningful iniernacionai search can be carried out, spedftcaUy: 

THE SUBJECT MATTER OF CLAIMS 1-10 VIOLATES THE REQUIREMENTS OF ART. 6 AND 
RULE 6.2 PCT.ONLY. CLAIM ;8 Wi^S- >F0UND, TO BE PARTIALLY SEARCHABLE. THE ATTENTI 
ON OF THE APPLICANT IS' DRAWN TO THE* FACT THAT UPON FILING OF AMENDED CLAIM 
S. UNITY OF INVENTION HAS TO BE REASSESSED, AND THIS COULD RESULT IN A 
m ^"^^^-(0- p<:v^^"*^^cf ac^CtchCrTS/ choree A /^eS. 

because they are dependent claims and are not drafted in aocordanoe with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This Intemaiional Searching Authority found multiple inventions in this international application, as follows: 



I I As all required additional search fees were dmely paid by ihe appUcant, this international search report covers all 
searchable claims. 

2. Pi As aJi searchable claims could be seirches without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, spedficaliy claims Nos.: 



4. rn No required additional search fees were dmely paid by the sppticanL ConsequenUy» this international search report is 
restricted to the invention first mentioned in the daimr, it is covered by daims Nos.: 



Remark en Protest Q The additional search fees were Mcompmied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 

I . 

Form PCT/ISAaiO (continuation of fu-il sheet (I)) (July 1992) 

BNSDOCID: <WO 9303725A1JA> 



THIS PAGE BLANK <MSPTO) 



REVISED 
VERSION * 



per 



WORLD INTELLECnJAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(SI) lotemartonal Patent Qassification 5 

A61K 31/445, 31/395, 31/47 
A61K 31/40, 31/55, 31/415 
A61K 31/38 



(11) International Publication Number: 
(43) International Publication Date: 



WO 93/03725 

4 March 1993(04.03.93) 



(21) International Application Number: PCT/GB92/01519 

(22) International Filing Date: 18 August 1992 (1 8.08.92) 



(30)Pnorit> data: 
9117943.2 
9119692.3 
9201414.1 
9203977.5 
9208321.1 



20 August 1991 (20.08.91) GB 

14 September 1991 (14.09.91) GB 
23 January 1992 (23.01.92) GB 
25 February 1992 (25.02.92) GB 

15 April 1992(15.04.92) GB 



(71) Applicant (for all designated States except US): SMTTH- 

KLINE BEECHAM PLC IGB/GBl; New Horizons 
Court, Brentford, Middlesex TW8 9EP (GB), 

(72) Inventors; and ^ ^ . 

(75) Inventors/ Applicants (for US only) : KING Francis, David 
IGB/GB]; GASTER, Laramie, Mary [GB/GBl; JOIN- 
ER, Graham, Francis [GB/GB); RAHMAN, Shiriey, 
Katherine [GB/GB]; SANGER, Gareth. John (GB/GB]; 
WARDLE, Kay, Alison [GB/GB]; BAXTER, Gordon. 
Smith [GB/GB]; KENNETT, Guy. Anthony [GB/GB]; 
SmithKline Beecham Pharmaceuticals, Coldharbour 
Road, The Pinnacles, Hariow, Essex CM 19 5AD (GB). 
YOUNG, Rodne>', Christopher [GB/GB]; VIMAL, 
Mythily [LK/GBJ; KAUMANN. Alberto, Julio [AR/ 
GB]; SmithKline Beecham Pharmaceuticals, The Fiythe, 
Weiwyn, Hertfordshire AL6 9AR (GB). 



(74) Agent: JONES. Pauline; SmithKline Beecham, Corporate 
Patents, Great Burgh, Yew Tree Bottom Road, Epsom, 
Surrey KT18 5XQ (GB). 

(81) Designated States: AU, CA, JP, KR, US, European patent 
(AT, BE, CH, DE, DK, ES, FR, GB. GR, IE, IT. LU, 
MC, NL, SE). 

I Published 

With a revised version of the international search report. 



(88) Date of publication of the revised version of the 
international search report: 

15 April 1993 (15.04.93) 



(54) Title: 5-HT4 RECEPTOR ANTAGONISTS 



(57) Abstract 



Compounds of formula (T): X-CO-Y-Z wherein the variable groups are as defined in the specification, of use in the treat- 
ment of gastrointestinal disorders, cardiovascular disorders and CNS disorders. 



• (Rcfcrrud to in PfTf CaiXllc No. 10^1^92. Scilion II) 
h <WO S303725A1JB> 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used lo iden.ify Slates |»riy lo the PCT on the front pages of |iam,>hlcis publishing international 
applications under ihe PCT. 



AT Austri^i 

AU Australia 

BB Barbados 

BE Bulgium 

BF Burkina Fa»o 

BG Bulgaria 

BJ Benin 

BR Braxil 

CA CZanaila 

CF €:cniral African Republic 

CG Congo 

CH SwiucrlaiiJ 

CI Cbu: d'lvolrc 

CM c:amcroon 

CS CVcchosIovakin 

CZ C/cch Republic 

OE Germany 

DK Denmark 

ES Spain 

Ft Finland 



FR France 

CA Gabon 

GB United KtngJom 

CN Guinea 

GR Grvccc 

HU Hungary 

IE Ireland 

IT Iialy 

JP Japan 

KP Democratic People's Republic 

of Korea 

KR Republic of Korea 

LI Liechtenstein 

LK Sri Lanka 

LU I ukembourg 

MC Monaco 

MC Madagascar 

Ml. Mali 

MN Mongolia 



MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


NZ 


Ne«^ Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Fuderulion 


SO 


Sudan 


SE 


Sweden 


SK 


Slovak Republic 


SN 


Senegal 


SU 


Soviet Union 


TD 


Thud 


TG 


Togo 


UA 


Ukraine 


US 


United Stales of America 


VN 


Viet Nam 



i-n'"'a-r'>cfl- 



REVISED 
VERSION 



INTERNATIONAL SEARCH REPORT 

International Appli n No 



PCT/G3 92/01519 



!. GL^SSin CATION OF SLBJL'CT MATTER lif several classiricaiion symbols apply, indicate 



According lo Iniernaiional Patent ClassiHcaiion OPQ or to both National Classification and IPC 

Int.Cl.5 A 61 K 31/445 A 61 K 31/395 A 61 K 31/47 

A 61 K 31/40 A 61 K 31/55 A 61 K 31/415 A 61 K 31/38 



II. FIELDS SEARCHED 



Minimuin Oacamenialloa Searcncrf' 



Classification System 


Classificanon Symbols 


Int.Cl.5 


A 61 K 31/00 



Documentation Searclted other than Minimum Documentation 
to the Extern that siicb Documents are Included in the Fields Searched* 



in. DOCUMENTS CONSIDERED TO BE RELEVANT' 



Category ' 



Citation of Document. with indication, where appropriate, of the relevant passages 



Relevant to Qaim No.^ 



EP, A, 0429984 (NISSHIN FLOUR MILLING 

CO,) 5 June 1991, see the entire document (cited 

In the appl ication) 

Naunyn-Schmiedeberg' s Arch. Pharmacol., Abstracts 
of the 32nd Spring Meeting, Mainz, 12-15 March 
1991, vol. 343, suppK, K.H. BUCHHEIT et al • : 
"SDZ 205-557, a new" antagonist for 5-HT4 
receptors 1n the isolated guinea pig ileum", page 
R 101, abstract no, 402, see the entire abstract 
(cited in the application) 



Special caiegones of dted dommtBtf : ^ 

'A' document deflDiag the general sraie of the an which is aoc 
considered lo be of particuiar rdcvanoe 
earlier docutneat but pablisbed en or after the inteniatloBal 
filiog date 

-X' document which may throw doubts on priority dairofs) or 
which is dted to establish the publication date of another 
citation or other spedaJ reason (as specified) 

'O' doetimcflt referring lo an oral disclosure, use, exhibit loa* or 



«T' later document published after the interaatiooal filing data 
or priority date and not lo conflict with the application but 
dted to uodentand the prindple or theory ODdcriytDg the 



'P' dootmeni published prior to the international filing date but 
later than the priority date claimed 



'X' docomeoT of particular relevance; the daimed Invention 
cannot be considered novd or cannot be considered to 
involve an inventive nep 

document of particular rdevanee; the daimed Invention 
cannot be considered to involve an iaveBlivc flep when the 
docamcoi is oombioed with one or more other such dooH 
meats, such combination bcsng obvtons to a person skilled 
In the an. 

^A' docnnieot member of the same patent family 



Date of the Actual Completion of the International Search 

12-11-1992 


Date of Mail log of this International Search Repon 

30. 12.92 


InterBatloaal Searching Authority 

EUROPEAN PATENT OFnCE 


Signature of Authorized OffTieer 

Mme Dagmar FRANK 



Tmm PCT/1SA/210 |ft 



BNSOOCia <WO 930372SA1JB> 



Page 2 

Iniernaiion al Appliouon No PCT/GB 92/01519^ 
,n nnrC^,^^^TS CQ .SS.UeKED TO EC -.CO.ST.NUXO rKON. TH. SCCOND SHgET ^ 



X 
Y 



European Journal of Pharmacology, vol. 183 no. 
4 July 1990, Elsevier Science Publishers B.V., 

iTff Jll Zlc^ll". 1159. the entire 

abstract 

J Auton. Phlrmacol.. vol. 5. no. 2, June 1985. 
d'p <;axfnA et al . : "Excitatory 

:Uoxf4rta.1ne recept^^ "^es"""' 
bladder are of the M-and 5HT2-type . pages 
101-107, see the entire document 

GB A 2125398 (SANDOZ) 7 March 1984 
s!; page 13. lines 34-58 (cited in the 
appl ication) 

EP A 0189002 (SANDOZ) 30 July 1986. 
see page 19 (cited in the application) 

EP A 0200444 (BEECHAM) 5 November 

1986! see page 20, last paragraph (cited in the 

application) 

^e;2r.r^iL;e5rnuei?;"t^.'Hp??iitron) 

i\ ^^^^ h 

violated gulnes pig ileum", pages 373-374, see 
the entire document 



Aelevani lo Claim No.^ 



8 



8 

8 
8 

8 




fmm PCr/ISXyXlO MKin i 



i IMSI 



BNSOOCID- <WO 830372SA1JB> 



r. 



INTERNATIONAL SEARCH REPORT 



International iqiplicatioD No. 

PCT/GB92/ 01519 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been enabGshed in respect of certain claims under Article 17(2X^) for the following reasons: 

I- I I Claims Nos.: ... ^ ^ ^ ... . u • 

because they relate to subject matter not required to be searched by this Authority, namely: 



^ Somse'uicy relate to paru of the international application thai do not comply with the prescribed requirements to such 

an extent that no meaningful international search can be carried out, spedficaily: 

THE SUBJECT MATTER OF CUIMS 1-10 VIOUTES THE REQUIREMENTS OF ART. 6 AND 
RULE 6.2 PCT.ONLY CUIM 8 WAS FOUND TO BE PARTIALLY SEARCHABLE. THE ATTENTI 
ON OF THE APPLICANT IS DRAWN TO THE FACT THAT UPON FILING OF AMENDED CUIM 
S. UNITY OF'INVENTlbN-HAS TO BE REASSESSED, AND THIS COULD RESULT IN A 

*— * because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6*4(a}. 



Box II Obseryations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this tntemattonal applicaiion, as follows: 



I I As all required additional search fees were timely paid by the applicant, this international search report covers all 



searchable claims, 



2* I I As all searchable claims could be searches without effort justifying an additional fee, this Authority cSd not invite payment 
of any additional fee. 



^- I I As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. [ I No required additional search fees were dmely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by daims Nos.: 



Remark on Protest Q The additional search ffees were locompinied by the applicant's protest. 

I I No protest accompanied the payment of additional search fee*. 



Form PCT/ISA/310 (continuation of first sheet (1)) (July 1992) 

BNSOOCID: <WO 9303725A1JB> 



THIS PAGE BLANK (MSPTO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





FADED TEXT OR DRAWING 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 



THIS PAGE BLANK (MSPToy 



